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CHAPTER 1 INTRODUCTION 
1.1 Objective of the cruise 
The general objectives of the survey was to estimate the biomass and map the distribution of 
the small pelagic fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) 
by hydro-acoustic methods and describe the hydrographic conditions in the survey area over 
a period of 50 days, in November-December 2003. For Mauritania the agreed objectives were 
as follows: 
• To map the distribution and estimate the biomass for the main small pelagic fish using 
hydro-acoustic methods. The species of interest were: sardinellas (Sardinella aurita) 
and (Sardinella maderensis), sardine (Sardina pilchardus) horse mackerels 
(Trachurus trachurus) and (T. trecae), false scad (Decapterus rhonchus), and 
anchovy (Engraulis encrasicolus) and chub mackerel (Scomber japonicus). 
• To identify and describe the size distribution of the target fish populations by 
midwater and bottom trawl sampling and process the catches by recording weight and 
number by species. 
• Collect biological data and otoliths of the main target species, especially Sardina 
pilchardus, Sardinella aurita, S. maderensis and T. trecae. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at 
every degree latitude, at about 16°40'N, 18°00'N, 19°00'N, 20°00'N and off Cape 
Blanc. 
• To train local participants in acoustic abundance estimation surveying including fish 
identification and sampling, acoustic survey methodology, scrutinizing of echograms, 
and hydrographic sampling. 
The time allocated for this part of the survey, off Mauritania, was 10 days. 
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1.2 Participation 
Participating scientists were: 
Institut Mauritanien de Recherches Oceanographiques et des Peches (CNROP), Mauritania: 
Ebaye 0 SIDINA (local teamleader), Sicliyahya 0 CHEIKHNA, Ball Abou CIRE, Ahmed 
DIAGNE, Mohammed Ahmed Ould TALEB , Nema 0 Cheikh Med ABDALLAHI 
Centre de Recherches Oceanographiques de Dakar-Thiaroye (CRODT), Senegal: 
Abdoulaye SARRE 
Department of Fisheries (FD), The Gambia: 
Juldah JALLOW 
Institut National de Recherche Halieutique (INRH), Morocco: 
Najib CHAROUKI 
Institute of Marine Research (IMR), Norway: 
Jens-Otto KRAKSTAD (Cruise leader), Magne OLSEN, Tore MØRK and Terje 
HOVLAND 
1.3 Narrative 
The vessel departed from Dakar 13:30 GMT on the 11/11 and steamed north to start the 
survey at the border between Senegal and Mauritania at St. Louis (16°00'N). The survey 
started off St. Louis at 23:45GMT the same day, with systematic parallel course tracks spaced 
about 10 NM (nautical miles) apart, perpenclicular to the depth isobaths. To cover the whole 
distribution area of pelagic fish, the shelf was covered from the 15 m isobath and offshore to 
the 500 m isobath. Trawling was done irregularly, either to identify echo registrations or to 
check 'blindly' if fish were mixed with the plankton in the upper layers of the water column. 
Pelagic trawl with floats was often used to catch fish close to the surface. A smaller pelagic 
trawl or the bottom trawl with floats was used for sampling pelagic fish in very shallow 
waters ( depth less than 25 m). The shelf was covered from St. Louis at the border between 
Senegal and Mauritania to Cape Blanc. The vessel reached Cape Blanc and the end of the 
regular survey at 19th November 07:00 GMT in the morning. The course track and fishing 
stations are shown in Figure 1, while Table 1 show survey effort during the survey, including 
number of trawl stations and CTD casts. The vessel then steamed to Nouakchott where the 
\ 
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survey was completed on the 20lh November at 08:00 GMT. All data collected during the 
survey were made available to the participants. 
Five hydrographic profiles where canied out, at 16°40' N on the lth November, 18°00'N, 
Nouvakchott, on the 14th November, 19°00' N, south of Cape Timiris, on the 16th November 
at 20°00'N on the 171h November and at 20°50' Non the 18th November .. 
Table 1. Surnmary of survey effort by regions, including number of demersal (BT) and pelagic (PT) trawl hauls, 
CTD casts, and distance surveyed (log), disregarding the steaming from Cape Vert to St. Louis and from Cape 
Blanc to Nouakchott (log). 
Area BT PT Total CTD Log (nm) 
trawls casts 
St. Louis to Cape Blanc 18 27 45 70 1420 
I 
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gear used. All catches were sampled for composition by weight and numbers of each species 
caught. Species identification was based on the FAO Species Guides. Length frequency 
distributions, by total fish length in cm, of the selected target species were tak.en in all the 
stations where they were present. Individual weight measurements were taken regularly to 
estimate the condition factor in the length-weight relationship: 
- cand 
w=--· L3 
100 
The specific condition factors obtained from the samples and applied for this survey were: 
0.96 for sardinellas and horse mackerels. 
For the estimation of the biomass of carangids and associated species, an overall average 
length of 23 cm and a condition factor of 0.88 (to calculate the mean length of this length 
group) were applied. The target groups used for Mauritania can be found in Table 2. 
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Table 2. Allocation of acoustic densities to taxii. Note that for the groups of sardinella, horse mackerel, and 
pilehard all encountered species are listed, while only examples are listed for the remaining groups. 
Gro up Taxon Species 
Sardinella Sardinella sp. S. aurita 
S. maderensis 
Horse mackerel Trachurus sp. T. trecae 
T trachurus 
Sardine Sardinops S. pilchardus 
Pelagic species l Clupeiformes1 llisha africana 
En~raulis encrasicolus 
Pelagic species 2 Carangidae2 Selene dorsalis 
Chloroscombrus chrysurus 
Decapterus rhonchus 
Alectis alexandrinus 
Little tuny Scombridae Euthynnus alletteratus 
Sarda sarda 
Scomber japonicus 
Sphyraenidae Sphyraena guachancho 
Others Trichiurus lepturus Zeusfaber 
Other demersal species Sparidae3 Dentex angolensis 
D. macrophthalmus 
D. congoensis 
D. canariensis 
D. bamardi 
Pagellus bellottii 
Sparus caeruleostictus 
S. pagrus africanus 
Other taxii Pseudupeneus prayensis 
Big-eye grunt Brachydeuterus auritus 
A rioma bondi 
Pomadasys incisus 
Galeoides decadactylus 
Mesopelagic species Myctophidae3 
Other mesopelagic fish 
Plankton Calanoidae Ca/anus sp. 
Euphausiidae Meganyctiphanes sp. 
Other plankton 
1: other than Sardinops sp.; 2: other than Trachurus sp.; 3: main taxon in group. 
2.3 Acoustic sampling 
A SIMRAD EK500 Echosounder was used with the settings as shown in Annex Il. All four 
frequencies 18 kHz, 38 kHz, 120 kHz and 200 kHz where logged. All abundance estimation 
was based on data from the 38 kHz transducer. The Bergen Integrator (BEI) was used for 
analysis and allocation of the integrated SA-values to the individual specified target groups by 
5 NM intervals. The allocation of values to target groups was based on a combination of a 
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visual scrutiny of the behaviour pattern as deduced from echo diagrams, the BEi analysis, and 
the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and 
horse mackerels), the mean SA-value allocated to the category is divided between the species 
in the same ratio as their contribution to the mean back scattering strength in the length 
frequency samples. 
The following target strength (TS) function was applied to convert sA-values (mean integrator 
value fora given species or group of species in a specified area) to number of fish: 
TS = 20 log L - 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets) : 
where L is total length in 1 cm length group i and CFi (m-2) is the reciprocal back scattering 
strength, or so-called fish conversion factor. In order to split and convert the allocated sA-
values (m2/NM2) to fish densities (numbers per length group per NM2), the following formula 
was used: 
where 
Pi= density of fish in length group i 
SA= mean integrator value 
Pi = proportion of fish in length group i 
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I _!2_ =the relative back scattering cross section (m2) of the length frequency sample of the 
1=1 C F; 
target species, and 
Cfi= reciprocal back scattering cross section (crbs-1) of a fish in length group i. 
The integrator outputs were split in fish groups using a combination of behaviour pattern as 
deduced from echo diagrams, the BEi analysis and catch composition as described below. 
The following groups were used for Senegal: 1) sardinellas, 2) horse mackerels , 3) carangids 
and associated species, and 4) demersal fish. 
The above equations show that the conversion from sA-values to number of fish is dependent 
on the length composition of the fish. It is therefore important to get representative length 
distributions from the stock in the whole distribution area. 
When the size classes (of e.g. young fish and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes 
are segregated, the total distribution area has to be post-stratified, according to the length 
distributions , and separate estimates are made for the regions containing fish with equal size. 
Fora region representing a distribution of a target-specie, the following basic data are needed 
for the estimation of abundance; 
1) the average sA-value for the region , 
2) the surface (usually square nautical miles, NM2), and 
3) a representative length distribution of the fish in the region. 
If the targeted fish is a mixture of more than one species, for example sardinellas, a 
representative distribution of the two, within the region, as shown in the trawl catches, are 
used. A length distribution representing the number of the two species for each catch will 
have to be calculated. Thereafter, these distributions have to be normalized to a unit number 
(usually 100) so they are equally weighted. 
A systematic approach to a) divide the sA-value between species in a category of fish (e.g. 
Sardinella aurita and S. maderensis) and b) produce pooled length distributions of a target 
species for use in the above equation and c) calculate the biomass estimates for a region, is 
obtained through the following procedure: 
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The samples of the species in the category (e.g. sardinellas) are respectively pooled together 
with equal importance (normalized). 
The mean back scattering strength (p/sA) of each length frequency distribution of the target 
species is calculated and summed. This is automatically done in the Excel spread-sheet made 
available for acoustic abundance estimation onboard RV "Dr. Fridtjof Nansen", provided the 
data are punched in this sheet. 
The rnean sA-value allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the rnean back scattering strength of 
the length groups in the sample representing the region 
The pooled length distribution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. The 
total number by length group in the area is obtained by rnultiplying each number by the area. 
The numbers are then converted to biomass using the estimated weight at length. 
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CHAPTER 3 SURVEY RESULTS 
3.1 Hydrography 
Hydrographical data was collected on fixed CTD stations to 500 m depth and from the 
Aanderaa weather station that continuously collect sea surface temperature, wind speed and 
direction, solar radiation etc. during the survey. 
Cross shelf hydrographical pro.files 
Figure 2 shows the distribution of temperature, salinity and oxygen from the five 
hydrographical transects collected during the survey. A strong thermocline can be seen at 
16°40'S in the upper 30 m with a increase in water temperature from the coast and offshore. 
The water masses becomes colder and more mixed with a less defined thermocline further 
north. The surface waters show relatively high salinity with increasing salinity northwards. 
All the CTD transects show well oxygenated waters, with approximately 5 ml/I 0 2 in the 
surface water, declining to 2 ml/I 0 2 at approximately 70 m depth. 
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Figure 2 Hydrographic profiles with distribution of temperature, salin i ty and oxygen 
Sea surface temperature and wind direction 
Figure 3 the sea surface temperature at 5 m of depth while Figure 4 show the wind direction 
and wind speed during the survey of Mauritania. The surface waters in the south of Senegal 
was dominated inshore by a cold intrusion of cooler waters from the north with water 
temperature as low as <22°C the intrusion could be observed past border to Senegal, to 
Cayar, gradually becoming warmer. A strong temperature gradient can be seen between the 
inshore and offshore waters. An area with much cooler water can be seen at 18°30' N. North 
of Cape Timiris the surface water was gradually becoming colder with water temperatures 
<19°C, and with a less pronounced difference between the inshore and offshore water 
masses. 
Very little wind was observed south of Cape Timiris, but increased northwards towards cape 
Blanc. The dominant wind direction was from the north with hot winds from the desert in the 
aftemoons in central and southern Mauritania. The conditions where favourable for acoustic 
surveying throughout the survey. 
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Figure 3 Sea surface temperature; St. Louis to Cape Blanc 
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Figure 4. Wind speed and direction; St. Louis to Cape Blanc 
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3.2 St. Louis to Cape Timiris 
The main groups of pelagic fish for the shelf of Mauritania illustrated with contoured acoustic 
densities are seen in Figure 5 to Figure 8. 
Sardinella was found in medium and high density in shallow waters, mostly inside the 50 m 
depth line between St. Louis to Cape Timiris. The main concentrations where found around 
20 - 30 m depth in an almost continues band, but with reduced density around 17°30'N, 
halfway between St. Lois and Nouakchott, and only two small patches just north of 
Nouakchott, Figure 5. Both species of sardinella where found in the area. The biomass of 
S aurita was estimated to be 160 000 tons, or 18% of the biomass, while the biomass of 
S. maderensis was estimated at 711 000 tons. 
The biomass of S. maderensis had one modal peak at 15 cm total length while the majority of 
the biomass was between 25 and 35 cm, the modal size groups of S aurita was 13 cm, 22 cm 
and 28 cm. Estimated number and biomass by length-groups can be found in Annex IV. The 
total biomass of sardinellas in the area was estimated at 871 thousand tannes, Table 3. 
Trachurus trecae were found in a low-density layer throughout the area, with higher 
concentrations in a smaller area south of Cape Timiris, Figure 6. The distribution was almost 
continues from 20 m depth until approximately 100 m bottom depth, but with a lower density 
area midway on the shelf around 50 m depth. Decapterus rhonchus was occasionally found 
mixed with the Cunene horse mackerel inshore, north of 18° N. Both species where very 
dispersed and mixed with plankton and other pelagic species which made species 
identification difficult. The biomass of T. trecae in the area was 153 000 tons while false scad 
gave a biomass of 73 000 tons. Altogether 226 000 tons of horse mackerels where found. The 
T. trecae showed two modal peaks, at 13 cm and 18 cm roughly corresponding to one and 
two year old fish. While the D. rhonchus showed one modal peak at 15 cm and another at 25 
cm. No T. trachurus where found in the area. 
A school group of Sardine (Sardina pilchardus) where found in shallow waters between Cape 
Timiris and Nouakchott, Figure 7. The density was variable but with the highest density in 
the southern part of the area. The estimated biomass of sardine was 150 000 tons, Table 3. 
The school group consisted of adult individuals from 24 - 28 cm, with a modal peak at 26 
cm. The area was abundant with artisanal fishermen, which made trawling operation difficult. 
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Anchovy (Engraulis encrasicolus) where found in a few schools in an area south of 
Nouakchott, but the abundance were so low that to attempt to calculate a separate biomass 
estimate was done. Anchovy where caught in several trawl samples in this area but they 
always yielded < 0.5 % of the total trawl catch by weight. 
Other pelagic fish were found in low concentrations over large parts of the shelf. The main 
concentrations where usually found inshore in shallow waters <30 m depth, but with 
distribution sometimes as deep as 200 m. In general both carangids other than horse 
mackerel, scombrids, hairtails and barracudas where found in the area, Table 4. The catches 
where dominated by Trichiurus lepturus, Chloroscombrus chrysurus, Selene dorsalis and 
Brachydeuterus auritus. The species where well mixed with the sardinellas and horse 
rnackerel in the areas where their distribution overlapped, Figure 8. The estirnated biomass of 
this group of fish was 51 thousand tannes. 
Table 3. St.Louis - Cape Timiris. Biomass estimates of pelagic fish, thousand tonnes. 
Flat sardinella 
711 
Round sardinella 
160 
Sardine 
150 
Horse mackerel 
226 
Carangids etc. 
51 
18 
Table 4. Catch by stations sorted by groups (in kg/hour) St. Louis - Cape Blanc 
------------- ----------------------------------------------------------------
ST.NO. DEP. Clupeids Carangids Scornbrids Hairtails Barracudas Other 
-----------------------------------------------------------------------------
2064 20 256.7 518.9 3.8 62.9 
2065 39 0 . 1 9.7 12. 4 7.7 
2066 10 51. 0 76.4 1.6 0.3 33.1 
2067 32 17.2 110 .8 38.1 735.5 
2068 198 7.8 1070.7 
2069 0 12.9 671.2 1.4 15.1 0.9 24.7 
2070 36 18.0 8.6 11.8 794.2 
2071 0 136.0 7.8 103 . 4 
2072 40 0.3 102.6 2.7 210.5 
2073 80 91.8 3036.7 109.0 30.0 
2074 15 2896.0 0.3 2.2 16.3 
2075 10 1272. 0 156 . 2 2.9 1.8 9.6 
2076 0 2.4 173.0 28.2 1.5 
2077 0 71.0 25.4 2.4 6.9 
2078 5 1191. 0 265.5 381.2 
2079 31 45.5 150.2 24.0 952.8 
2080 0 0 . 2 29.1 85.2 91. 3 
2081 10 534 . 1 66.9 50.7 12 . 7 
2082 18 1562 . 1 223 .9 31. 5 6.4 315.2 
2083 18 3.5 16 .9 6.7 25.7 84.1 
2084 0 5.5 4.3 
2085 15 551.3 5 . 4 97.6 4 . 7 
2086 40 3.0 796.1 11.5 152 . 6 
2087 152 0.0 7.6 31.2 59.7 
2088 5 172.3 8.8 132.4 32.3 
2089 0 1802 . 7 427.9 1 00.1 5.5 3.3 23.1 
2090 23 3011.9 50.4 51.4 21.3 27.5 
2091 161 11.6 574 . 4 
2092 17 
2093 63 165.6 2316.8 13. 6 110.1 
2094 16 3 . 7 93.4 112 .4 
2095 20 79.9 57 .3 8.8 473.6 
2096 20 42.2 
2097 21 34.4 492.4 27.3 180.9 
2098 5 11. 7 55.6 7 . 8 5.8 1 55 .5 
2099 5 13 .4 15.4 6.2 18 .1 
2100 20 3634 . 2 210 . 6 237.6 
2101 10 4.5 67.8 2.5 25.4 
2102 105 73 . 6 3 . 0 148.6 
2103 96 
2104 75 0.26 123.8 0.5 
2105 28 95 . 63 2979.0 824.6 
2106 10 1153. 80 77.4 113. 0 
2107 18 166.54 29.5 7.8 1.0 
2108 19 23.74 47.3 3.0 1. 7 1. 4 
2109 18 109.20 40 . 1 0.2 1. 5 
-------------- ------------ ------------------- ---------- ------------ ----------
MEAN 354.54 359.5 6.5 16.3 0.3 178.7 
--------- ---- --------------- ------ -------- --- -- ---- --------------------------
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Figure 5. Distribution of sardinellas; St. Louis to Cape Blanc 
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Figure 6. Horse mackerels; St. Louis to Cape Blanc 
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Figure 7. Sardine, St. Louis to Cape Blanc 
22 
-16 
I ; 
\\ : 
. ~ 
: ' ·~.' : ; I .  
~ ~- .. -·- .. .. ; .... ·. ··- . ..... . ; ... ..... . ··-- ·- ... .. . 
! ..... :.:.:.;,;._.~: a . ., 
," fl 
". .. 0 li 
. . 
. \ . 
:- ) · ... 
(m'/NM') Pela1lc 2 
~ 1-300 
, , I ~ i.·. 
: (_r/ I ·._ ; ··~ ·-··r · ··r\· \--~~"---···· --- --y~ .. ~ 
; \'~ ~ • _., I • : \,_., I . : \.1. : \ \ : ' : 
\ ' . : 
Dr. Fridtjof Nansen · · 
Mauritania \ , N, k h tt 
· Fish distribution . . . oua c 0 
CD ' • / I J . . .... 
.... r· Ti.H ·.:..·2o:ii:2oii3 ····:···· ···--/ ·i·· ,·-:·;.--- -- -··· ··-- -·- ··· · a:i 
: I 
: ),·)->..._,L-;,._.; 
: I 'r----.------{ I 
I I 
I 
, ( I 
; : I 
!:::; ; .... - . - . - --.... -. - . -- -. . .. - -:- .. -. .\ ..................... ~ 
! ! l'~· - -1 
. . 
. . / ...-.r., - - -1 ) ,,......,---11 
\1.. 
"~--# 
/ 1r. -.-----n ~ fJ 
. i:';=: ~: 0 ' 
.... ...... -... ······ -·· .. .. .: /~ ::' -~j~~~- - - - j-~~ ...... ····-
-17 - 16 
Figure 8. Carangids and associated species; St. Louis to Cape Blanc 
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3.3 Cape Timiris - Cape Blanc 
Sardinellas where found in a relatively wide area on the shelf south of Cape Blanc from less 
than 20 m depth to deeper than the 50 m isobath, Figure 5. Some sardinella was probably 
inshore of the survey area in the wide shelf area shallower than 15 m depth, as the 
concentrations were highest in the inner part of the shelf. Both species of sardinella was 
found in the area, but also here with a dominance of flat sardinella. The total estimate of 
sardinellas between Cape Timiris and Cape Blanc during this survey was 416 000 tons Table 
5. This comprised of 366 000 tons of flat sardinella and 50 000 tons of round sardinella. Only 
adults of flat sardinella where found, the length distribution showed two modal peaks, at 26 
cm and 33 cm. The round sardinella in the area was mainly smaller in size, with a modal peak 
around 16 cm. The estimated number and biomass by length-groups are in Annex IV. 
Sardine (Sardina pilchardus) where found in high concentrations from Cape Blanc and 
offshore to 100 m depth, extending from the border and 10 NM into Mauritania. The main 
concentration area was found just inshore of the 50 m isobath, Figure 7. The biomass of 
sardine in this area was estimated to be 104 000 tons, Table 5. This consisted of two cohorts, 
with a modal peak at 17 cm and 25 cm. 
Anchovy (Engraulis encrasicolus) where found in two surface trawl samples at night north of 
the 20° N line between 50 and 100 m depth. No attempt where made to estimate the biomass 
as the abundance where very low, < 0.5 % of the total trawl catch by weight. 
Cunene horse mackerel was found in a wide area from Cape Blanc and southwards on the 
shelf to 20° N. The distribution extended inshore from shallower than 15 m bottom depth and 
offshore, deeper than 100 m. A small proportion of the Atlantic horse mackerel, Trachurus 
trachurus, where mixed with the Cunene horse mackerel in the deep, Figure 6. No 
Decapterus rhonchus where found in the area. The estimated biomass of horse mackerels in 
the area where 104 thousand tennes, Table 5. The biomass estimate comprised of 101 000 
tons of Trachurus trecae and 3 000 tons of T. trachurus. The biomass of T. trecae consisted 
mainly of juveniles, with a modal peak of 13 cm, T. trachurus where of the same size, also 
with a modal peak at 13 cm. The estimated number and biomass by length-groups can be 
found in Annex IV. 
Carangids and associated species were found in low density in three separate areas in the 
southem part of the area between Cape Timiris and Cape Blanc, Figure 8. The group differed 
from in the southem part of Mauritania to Cape Timiris. Catches where dominated by 
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Hairtails, Trichiurus lepturus, only, while other species of this group where caught 
infrequently. The biomass estimate of this group was 18 000 tons, Table 5. 
Table 5. Cape Timeris - Cape Blanc. Biomass estimates of pelagic fish, thousand tonnes. 
Flat sardinella 
366 
Round sardinella 
50 
Sardine 
104 
Horse mackerels 
104 
Carangids etc. 
18 
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CHAPTER 4 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully from 11 th November to 201h November, covering a 
course track of approximately 1 420 NM. A total of 45 fishing stations and 70 CTD casts 
were established. 
The hydrographical data showed a stable surface layer at approximately 30 m in the south of 
Mauritania. A clear frontal zone can be seen south of Nouakchott, Figure 3. More well-mixed 
conditions prevailed north of this, with increasingly colder surface waters especially between 
Cape Blanc and Cape Timiris. The shelf was well oxygenated in the whole survey area. 
Sardinellas were found in two main areas off Mauritania, at the inner shelf between Cape 
Timiris and St. Louis, 871 thousand tonnes, and south of Cape Blank, 416 thousand tonnes, 
Figure 5. Both species of sardinella was mixed, with flat sardinella dominating by 84 %. 
However, sardinella shows strong trawl avoidance and some care should therefore be taken 
when interpreting the results. 
Sardine where found inshore in shallow waters between Cape Timiris and Nouakchott and in 
a small area offshore from Cape Blanc extending northwards across the border. The total 
biomass in Mauritanian waters where estimated to be 255 thousand tons. 
Cunene horse mackerel and false scad where found mixed between St. Louis and Cape 
Timiris. False scad was scarce North of this. Small concentrations of Atlantic horse mackerel 
started to mix with the Cunene horse mackerel, mainly on the outer part of the shelf, Figure 6. 
The total abundance estimate of Cunene horse mackerel was 255 thousand tonnes, while the 
abundance estimate of False scad and Atlantic horse mackerel were 73 thousand and 3 
thousand tons respectively. 
Other carangids and associated species were distributed over most of the shelf at rather low 
densities along the whole coast, The main concentrations where found south of Cape Timiris, 
and only hairtail where abundant north of this. The main groups of species in the catches 
were Brachydeuterus auritus, Chloroscombrus chrysurus, Boops boops, and Galeoides 
decadactylus. The total biomass was estimated at approximately 69 thousand tannes, of this 
51 thousand tons where found south of Cape Timiris. 
26 
An overview of the acoustic estimates of biomass of the main groups of pelagic fish is shown 
in Table 6, and the geographical distribution and abundance of the main species can be found 
in Figure 9. The total biomass of sardinellas was thus 1 022 thousand tannes, sardine was 254 
thousand tannes, horse mackerel was 331 thousand tannes and carangids and associated 
species 69 thousand tannes. 
Total 
Table 6. Surnrnary of biornass estimates of pelagic fish, Mauritania. thousand tannes. 
Flat sardinella 
1077 
Round sardinella 
210 
Sardine 
254 
Horse rnackerel 
331 
Carangids etc. 
69 
Table 7 lists biomass estimates of sardinellas and carangids (including the horse mackerels) 
and associated species from the 'Dr. Fridtjof Nansen' surveys of this shelf region. 
Large-scale latitudinal movements of pelagic fish between West Sahara and Guinea Bissau 
are well known, and in the summer the sardinellas should be concentrated in Senegal for 
spawning. The November survey last year, only gave 310 thousand tons, and the results from 
this survey does not compare with this. However the survey results compare well with the 
results from the June surveys in 2002 and 2001. It is expected that changes in distributional 
pattem between areas accounts for most of this variability. 
The total estimate of carangids and associated species (including horse mackerels) was 
estimated at 400 thousand tons. This is low compared to the 610 thousand tonnes found 
during the June-July survey this year, but compares well with the estimated 440 000 tons in 
November 2002. The large fluctuations between these three estimates probably reflect some 
sort of seasonal variation in their distribution. 
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Figure 9. Major pelagic fish concentrations with estimated biomass (tannes), Mauritania. 
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Table 7. Biomass estimates from 'Dr. Fridtjof Nansen' surveys of the Mauritanian 
shelf, thousand tonnes. 
Survey: Sardinellas Carangids etc. 
AprMay-81 20 370 
Sept -81 75 * 
FebMar-82 50 470 
NovDec-86 300 540 
FebMar-92 1 970 190 
NovDec-95 1 780 190 
NovDec-96 1400 400 
NovDec-97 1200 660 
NovDec-98 l 130 280 
NovDec-99 740 560 
NovDec-00 930 1 040 
June -01 570 670 
NovDec-01 230 370 
June -02 930 1130 
NovDec-02 320 440 
June -03 890 620 
NovDec-03 1 287 400 
* Not available 
Toresen, R., Gjøsæter, H., and Barros, P. 1998. The acoustic method as used in the 
abundance estimation of capelin (Mallotus villosus Mtiller) and herring ( Clupea harengus 
Linne) in the Barents Sea. Fisheries Research 34 (1998) 27-37. 
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RESUME 
La campagne a ete conduite avec succes durant la periode du 11 au 20 novembre selon un 
parcours d'une longueur approximative de 1420 milles nautiques. Au total, 45 stations de 
peche de controle et 70 stations CTD ont ete realisees. 
Les donnees hydrographiques revelent une stabilite de la temperature des eaux de la surface 
au sud de la Mauritanie. Un front thermique tres net est visible au sud de Nouakchott. Des 
conditions beaucoup plus homogenes sont constatees au nord de cette zone avec des 
temperatures de surface diminuant progressi vement, particulierement entre Cap Blanc et Cap 
Timiris. Les eaux dans I' ensemble sont bien oxygenes sur tout le parcours effectue. 
Les sardinelles ont ete rencontrees principalement dans deux zones, d'abord entre le Cap 
Timiris et St. Louis, 871 thausand tannes, ensuite au sud du Cap Blanc, 416 thausand tonnes. 
Les deux especes de sardinelles etaient melangees, avec une predominance a 84 % de la 
sardinelle plate. Toutefois, des precautions doivent etre observees dans l'interpretation des 
resultats compte tenu du fort taux d'evitement des sardinelles. 
Les sardines ont ete rencontrees sur la cote dans les petits fonds entre Cap Timiris et 
Nouakchott et dans une petite poche au large de Cap Blanc, s'etandant au nord a travers la 
cote.Le total de la biomasse en Mauritanie est estimee a 255 milles tannes. 
Le chinchard noir et le chinchard jaune sont trouves melanges entre St. Louis et Cap Timiris. 
Le chinchard jaune s'esr rarefie au dela de cette zonetandis que les deux chinchards noirs 
(Trachurus Tracae et Trachurus Trachurus) ont commence ase melanger, essentiellement 
au dela de la cote" La biomasse totale des chinchards noirs est evaluee a 255 milles tonnes, 
tandis que celle des chinchards jaunes et des Trachurus Trachurus sont estimees 
respectivement a 73 milles et 3 milles tannes. 
Les autres carangides et especes associees sont regulierement distribues sur toute la cote avec 
de moindres densites. Les principales concentrations ont ete trouvees au sud de Cap Timiris, 
et seules les ceintures ont ete abondantes au nord de cette zone. Les especes principalement 
capturees ont ete le Brachydeuterus auritus, le Chloroscombrus chrysurus,le Boops boop et le 
Galeoides decadactylus. La biomasse totale est estimee approximativement a 69 milles 
tannes , dont 51 milles tonnes au sud de Cap Timiris. 
Le tableau 6 ci-dessous resume la biomasse pour chaque groupe de pelagiques ; la repartition 
geographique et l'abondance de ces especes sont presentees en figure 9. Ainsi, la biomasse 
totale des sardin elles s' ele ve a 1022 milles tannes, celle des sardines a 254 milles tannes, 
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celles de chinchards a 331 milles tonnes et les carangides et especes associees sont estimees a 
69 milles tonnes. 
Le tableau 7 recapitule les biomasses totales estimees depuis 1981 par le N/O Dr Fridtjof 
Nansen; il s 'agit de J'ensemble des sardinelles, chinchards, carangides et associees sur les 
cotes senegambiennes. 
Il est maintenant bien connu de l 'existence dans la sous region de flux migratoires a grande 
echelle de poissons pelagiques entre le Sahara de l ' Ouest et la Guinee Bissau, et le repli des 
sardinelles vers le Senegal en periode chaude pour assurer la reproduction. 
Durant la derniere carnpagne de novembre, seules 310 milles tonnes ont ete trouvees et ce 
resultat n 'est pas pas comparable a celui obtenu cette annee. Cepandant, les resultats sont tres 
similaires a ceux obtenus en juin 2002 et 2001. Les changements observes au niveau des 
schemas de distribution entre les zones seraient pour beaucoup dans cette variabilite. 
Les carangides et associes sont estimes a 400 miles tonnes, ce qui est faible compare aux 610 
milles tonnes trouvees en juin-juillet cette annee, et tres comparable aux 440 milles de 
novembre 2002. Les fortes variations de ces estimations refletent certainement des variations 
saisonnieres dans la distribution de ces especes 
Annex I Records of fishing stations 
PROJECT:W3 PROJECT STATIONr2064 OR. FRIDTJOF NANSEN 
DATE: 12:111/0) GEAR TYPE: PT No: l POSITION:Lat N 1559 
øtart • t op durat ion Long W 1641 
TIME :02142:00 03:05:00 23 l rø.i n l Purpose cod e: 
LOO :7131. 40 7133.00 1.60 
FOEPTK: 20 20 
BDEPTH: 50 55 
Towino dir: 270ø Wire ou t : 
Soru·d: 32 'Kg 
SPECIES 
Trachuru• trocoo 
Sardinolla m.s.dorenaie 
Sardinolla eurita 
Brachydeuterua auritue 
Strooatou.s fiatola 
Selene doroalh 
Sphyrno lewin! 
Chloroaccmbrua chryaurus 
Trichiurua l e pturus 
Il ish.a africe.na 
Sphoeroidea tDarmoratua 
Sepia orbignyana 
Campogra.r.i:M glaycoa 
Total 
Tota l catch: 
Area cod.e 
GuarCond. code : 
Va li d i ty code: 
110 m Speed : 4 0 kn•10 
322.87 CATCH/HOUR: 84 2 .27 
CA.TCH/HOUR \ Of TOT. C SAMP 
woigh t numbørs 
507. 39 5009 
202.17 4591 
52 . 17 574 
47.48 339 
6. 63 
6.26 52 
5 .48 l 
4 . 43 26 
). 8 1 
2 .35 
2.22 
1.04 
0 . 83 
23 
26 
60.24 
24.00 
6.19 
5.64 
0. 79 
0. 74 
0.65 
0 . 5) 
0 . 45 
0.28 
0.26 
0.12 
0 .10 
842 . 26 99.99 
3433 
3434 
3435 
PROJECT :W3 PROJECT STATION:2065 DR , FRIDTJOF NANSEN 
DATE: 12/11 /03 GEAR TYP E : PT No : 2 POSITI ON : Lat N 1619 
s tart stop dura t ion Lon g W 1641 
TI HE : 10: 53: 09 11: 26 : 42 
LOC :7206.83 7208.85 
34 !min i Purposo codo : 
FDEPTH: 
SCEPTH: 
0 
69 
78 
86 
Towing dir: 270ø 
2 . 01 Ar e.a. code : 4 
GearCond. code: 
Va lidity code : 
Wire out : 225 n. Speed: ) 5 kn • 10 
Sort ed: Kg Total ca.tch : 16.92 CATCH/HOUR: 29. 86 
SPECIES 
Trichiurus leptul'\ls 
Brachydeutorus auritus 
So lene doraalis 
Docapteru• rhonchus 
Lagocephalua h ovigatua 
Sardina pilehordua 
Total 
DR. FRIDTJOF NANSEN 
DATE:l2/ll/OJ 
CATCH/ HOUR 
we i ght 
12 . J S 
7 .)2 
6.65 
3.05 
0.)7 
0.11 
29 .85 
numberø 
302 
46 
35 
\OF' TOT. C SAHP 
41. 36 
24 . 51 
22.27 
10.21 
1.24 
0.37 
99 .96 
PROJECT:W) PROJECT STATIONi2066 
GF.AR TYPE:: PT No : 1 POSITION: La t N 1619 
stort stop dur otion Long w 16JS 
TIHE :12:59:37 1 3:30:07 
LOG : 1220 . 07 7222. 00 
FDEPTH: 
0DEPTH: 
10 10 
23 34 
Towing dir: 270ø 
Jl (m.inl Purpoee code: 1 
1.91 Ar e a cod e 
' 3 
GoarCond . codo: 
Validity code: 
Wiro out: 1 10 m Speed : 36 kn • lO 
so r tod: 84 Kg To tal catch : e 3 . 9 5 CATCH/HOUR: 162 . 48 
SPEClES CATCH/HOUR t Of TOT. C SAMP 
Chlorotco:r.bru• chryaurua 
Sardinella rr.adercnah - Juv. 
Sphyrno hwini 
Sardinolla aurita - Juvaniloa 
Rhh.oprionodon acutus 
Sordinella madar enaia 
Sphoeroid•• 1D0r.noratua 
Ca:t1pogranma gloyeo:s 
Ahcth alexanddnus 
Tr-iehiurus l e pturus 
Traehinotua ovatus 
StrOCMtaua fiatol a 
Se l e ne dorsalis, juvenilea 
Echene1a nauerate s 
P<NMdaays poroteti 
Ca ranx cryaoø 
Caro.nx sonagallua 
Sphyrae na guachanch o 
Total 
we i9ht nwnber s 
65.81 639 
JO . 29 1252 
11 . 61 10 
13 . 55 656 
7 . 65 
1.16 45 
S. 79 21 
5.0) 10 
2 .so 
1.63 
1.49 
0 . 97 
0. 70 
0.62 
0.48 
0.43 
0. 39 
0.27 
162. 37 
40.50 
18.64 
10.84 
8.34 
4. 71 
4 .41 
J.56 
).10 
1.54 
l.00 
0.92 
0.60 
0 . 43 
0.38 
0 . 30 
0.26 
0.24 
0 . 17 
99 .94 
3436 
3438 
3437 
PROJECT: W3 PROJECT STATION:2067 DR. FRIOTJOF NANSEN 
DATE:l2/ll/OJ GEAR TYPE: BT No: 8 POSITION:La.t N 1629 
s tart stop dura ti on Long w 1637 
TI ME :16 : 27:46 16:41:16 14 <m.in l Purpooo codo: 1 
LOG :7250 . 00 7250.79 O. ?1 Area code : 3 
FDEPTH: 
BDEPTH: 
32 
32 
32 
32 
Gea r C:ond.codo1 
Val idi ty codo 1 
Towing dir: lOO ø Wi re out: 1?0 m Spoodi 35 kn• lO 
Sor ted: 46 Kg 
SPECIES 
Br a chydeutenis auri tus 
Arius parkii 
Po:t!Ada•y• incisuø 
Gal ooidos decadactylus 
E'Ucinostocuø melanopterus 
Pomadaays perotet i 
'fre.chun.ia tre cao 
Trichiurus lepturus 
Sparus c a eruleoøtictus 
Rhizopr ionodon acutus 
Deca pterus r h onchus 
t.ithoqnathue mormyrus 
Chloroaco:r.brus chrysurus 
Sardinella madorensis 
Pseudotolithus t:ypus 
Selene dorea lis 
Stro21Atous fiat ola 
Par;e llus bel lottii 
Umbr ina canar i em;i& 
Aloct i21 a l oxAndrinus 
Di c o loqogl oesa cuneot a 
Ponae ua notialis 
Pøoudupeneu e pra yenøio 
Cen tex gibbo øuø 
To t a l 
Total catch: 210. 38 CATCH/HOUR: 901. 63 
CATCH/HOUR 
weight numborø 
276.43 2683 
85.50 330 
72 .00 !>70 
5?.00 463 
!>7.00 1170 
52 .03 223 
45. 43 394 
38 . 10 600 
35 . 36 
Jl.29 
29 .57 
22.SO 
20.10 
17 .23 
13 .63 
13.0J 
11. 79 
9.90 
6 .00 
2. 70 
2.0 1 
1. 59 
0 . 90 
0 .56 
901. 6S 
107 
13 
124 
51 
150 
103 
73 
390 
17 
Sl 
30 
30 
21 
73 
17 
9 
\ OF TOT. C: SAMP 
JO .66 
g . 48 
7 . 99 
6.32 
6.32 
s. 71 
5.04 
4 .21 
).92 
3.47 
3.28 
2 . SO 
2 . 23 
1.91 
1. 51 
1.4S 
l.31 
1.10 
0.67 
0 . 30 
0 .22 
0 .10 
0 .10 
0 .06 
100.02 
3439 
3441 
)440 
OR. FRIDTJOF NANSEN 
DATE:l2/ll/OJ 
PROJECT:W3 PROJECT STATION: 2068 
C.EAR TYPE : BT No : 8 POSIT ION:t.ot N 1628 
stor t s tcp dur a ti on 
TIME :18 : 34: 35 18:57:55 23 lmin ) 
LOO :7267.54 7268.74 1.18 
FDEPTH: 
BOEPTH: 
179 
179 
217 
217 
Towing dir : 5ø Wire out: 
Sort ed: 62 Kg 
SPECIES 
Herlucciuø ::ienegal ensiø 
Synagrops m.icr olepi a 
Pter othr i aaus bø lloci 
Pontinus kuhlii 
Holicolenus do.ctylopterus 
Brotula ba.rbata 
MYCTOPHIDAE 
T r ich iunia lepturus 
Zous fø.ber 
Uranoscopus ap. 
Total catch: 
Sepia off i cinalis hie rre dda 
Penaoua n otio.lia 
Ulvx coinde tii 
Todarodcs aog it t .a.tus 
Synchiropus phae t.on 
Bambr-opa heterunis 
Br-achydeuterus auri t us 
Nezum.ia aequal h 
Coel orinchua coelor hincus 
OMMASTREPHIDAE 
Scyllarides sp. 
Bot hua pod.a s a.fricanus 
CAPROIDAE 
Scyliorhinua c a nicula 
Tota l 
Long w 164 8 
Purpose code: 
Aroa. eodo : 3 
CearCond. code : 
Val idi ty code: 
540 m spoed: 10 kn•to 
412 .4) CA'l'CH/HOUR: 1075. 90 
CATCH/HOU'R 
wei9ht nwnben 
639. 1) 4492 
276.52 30112 
56.06 1077 
18.81 219 
16 .43 37 
13. 88 55 
12.05 3227 
7 .8J 16 
6 . 76 37 
6.5? u 
4.38 438 
4 .38 43& 
J . 65 l'J 
3 . 10 
1.46 
1 .46 
1.2& 
1.28 
1. 10 
0.73 
0.55 
0 . 55 
0.37 
0.18 
1078 .51 
18 
55 
5 
18 
18 
37 
36~ 
18 
18 
55 
18 
\ OF Tar. C SAMP 
59.40 
2 5. 70 
5. 21 
1. 75 
l. 53 
l.29 
l.12 
0. 73 
0 . 63 
0 .61 
0 .41 
0.41 
0 .34 
0 .29 
0 .14 
0.14 
0 .12 
0 .12 
0 . 10 
0.07 
0.05 
o.os 
0.03 
0.02 
100.26 
3442 
OR. FRIDTJOF NANSEN 
DAT&: 13111103 
PROJECT:Wl PROJECT STATION: 2069 
OEAR TYPE: PT No ; l POSITION:Lot N 1639 
a t o rt stop durat.ion Long w 1643 
TIHE : 00: 22: 55 00: SO: 06 27 !mini Pu.rpoao code: 1 
LOO :7300 . 65 7302 . 45 1.79 Ar ea code : 3 
FDEPTH: 0 GearCond. codo: 
BDEPT'H : 72 59 Validity codø: 
Towing dir: 901.) Wire out: 160 m Spood: 38 k.n•lO 
Sorted : 32 Kg Total catch: 326. 76 CATCHIHOUR: 726 .13 
SP&CIES CATCHIHOVR \ OF TOT. C SAMP 
Trachuruo trocae 
Sphooroidoii ma.nnora t uø 
Triehlurua lepturus 
Rhiz.oprionodon a.cutus 
Sardinolla aurita. 
So.rdinolla maderen:sis 
Selen• doraali s 
Sc~r japonicua 
Sphyraon.a guocha.ncho 
Decaptoru1 rhonchu ø 
Lol igo vulgarin 
Sardina pllchardus 
Total 
wøight numbera 
668. 89 21867 
11.78 100 
15 . 11 lJJ 
6.49 
6. 38 64 
6.33 53 
1.18 
1.36 
0.91 
0 .56 
0 . 40 
0 .16 
li 
92. 12 
2.45 
2.08 
0.89 
0.88 
0.87 
0.25 
0.19 
0 . 13 
0.08 
0.06 
0.02 
726 . 15 100.02 
3445 
3444 
3443 
DR. FRIDTJOF NANSEN PROJECT:W3 PROJECT STATI ON:2070 
DATE:lJ/11103 GEAR TYPE: BT No: 8 POSITION:Lat N 1639 
start stop dure.tien Long W 1633 
TIME :02:12 : 55 02:41:50 29 lrnin J Purpoae eode: 1 
LOO :7311. 91 7313.69 1.76 Area codo : 3 
FDEPTH : 31 41 GearCond . code: 
BDEPTH: 31 41 Validity c ode: 
Towing dir: 2700 Wire out: 150 m Speed: 15 kn • lO 
Sort.ed: 29 Kg Total catch: 4 02.17 CATCHIHOUR: 832 . 49 
SPECU::S CATCH/HOVR \ OF TQT. C SA.HP 
Brachydouterus auritu:i 
Poll'.adasys p e roteti 
Galooidu d e ccuia.ctylus 
Page llus bellottii 
Trichiuru1 lepturus 
Eueino1tocauo melanopterus 
Sardinella ?114dcrene i& 
Decdpterua rhonehuø 
sardinel la aurito 
Uiøha afrieana 
Rhi:.oprionodon acutus 
Pomadasya inciauø 
Selen o doreaU•. juvenilea 
Pseudupeneue prayensis 
sepia orbignyo.na 
Penaeue notiolh 
Loligo vulgarh 
Argyro1omuo regiua 
Illex coindetii 
Fistularia petiraba 
Stromateue Ciatolo 
Z.eua faber 
chilOJZ1Yeteru1 s pinosua ma.uret. 
Tro.churue trecae 
Total 
weight numbor• 
645.52 10812 
50 . 57 188 
48.41 1157 
24.00 149 
11 .83 
10.22 
7 .97 
6.19 
5.96 
4 .03 
l.46 
3.21 
2.15 
1.88 
1.53 
1.10 
0.97 
0. 72 
0 . 58 
0 .58 
0 .56 
0.50 
0.33 
0.21 
832. 50 
)2) 
188 
56 
27 
29 
914 
27 
ll4 
54 
2 
54 
54 
77 .54 
6.07 
5. 82 
2.88 
1.42 
1.23 
0.96 
0. 74 
0. 72 
0 .48 
0 .42 
0 . 39 
0.26 
0.21 
0.18 
0 .13 
0 .12 
0.09 
0.01 
0.07 
0.07 
0.06 
0.04 
0 .03 
100.02 
3446 
3447 
DR. FRIOTJOf NANSEN PROJF.C't':W3 PROJECT STATION:2071 
OAT6:13/ll/03 OEAR TYPE : PT No: 6 POSITION: Lat N 1659 
at.art stop durotion Long W 1626 
TIME :10:56: 14 11:26:05 30 (min) Purpoa• code: 1 
LOO :7394.68 7396.52 1.81 Area codo : J 
FDEPTH: 0 GearCond. codo: 
BDEPTH: 27 44 Vnl idi ty eodo: 
Towing dir: 270ø Wire out : llO m Speed: 36 kn'"'lO 
sort.od: 12J Kc_; Total catch: 123 . 63 CATCHIHOUR: 247 .26 
SPECI&S CATCHIHOUR \ OF TOT. C SAMP 
Sardinello aurita 
Aconthurus monroviae 
Sordinollo roaderonnis 
Diplodue puntozzo 
Chloros combrus chrysurus 
Caqx>gramM glaycos 
Se lone doraolis 
~capterua rhonchus 
Total 
waight nwøbors 
114.40 530 
94 .oo 
21.60 
9 .42 
2 .86 
2. 68 
1 . 68 
0.62 
247. 26 
114 
166 
8 
16 
8 
46.27 
38.02 
8 . 7 4 
J . 81 
1.16 
1.08 
0 . 68 
0.25 
100.01 
3448 
3449 
OR. FRIDTJOF NANS~ PROJECT:WJ PROJECT STAT10N:2072 
OATE:lJlll/03 OEAA TYPE: BT No: 8 POSITION:IAt N 1709 
start atop duration L.ong W 1623 
TIME :14:26:25 15:01:59 42 lm.inJ 
LOO :7426.20 7428.67 2.41 
FOEPTH: 48 32 
BDEPTH: 48 32 
Towing dir: 90ø Wire out: 
Sorted: 31 Kg Total catch: 
Purpoao code: 1 
Aroo code 
Ooa.rC'ond. codo: 
Val idi ty coda: 
170 m Spood: 35 kn*lO 
221.26 CATCH/HOUR: )16.09 
SP EC I ES CATC'HIHOUR ' Of T01'. C SAMP 
Pomado•ya lnciøus 
Brachydeuteruø n.u ritua 
Galooidoø d eeadactylu:i 
Alectio alexa.ndrinuø 
~captcrue rhonchua 
Chloroocombrus chry:.iuTIJs 
Tra.churuo treea.e 
Selono doraalia 
Loligo vul garis 
Pagelluø bellottii 
La.gocephaluø lagoe epholu1 
Pomadaaya poroteti 
Za.nobatua øhoon l oinii 
Ariue parkii 
Car:pogra.ImA glaycos 
Trich1urue lepturus 
Oasyatia marmora. t a 
Pa.grue caeruleostictue 
Sardinello aurita - Juveniles 
Decapterua punctatus 
Total 
weight numhor• 
74.57 506 
66.86 26 
35 .57 360 
26.31 34 
2S.86 116 
17. 14 120 
16.36 
ll .46 
8 .06 
6 . 86 
5.49 
5.2) 
) .)0 
) .26 
2.86 
2 .66 
0.87 
0 .41 
0 . JO 
0 .01 
316 . 10 
261 
197 
17 
43 
17 
17 
17 
6 
26 
1 
1 
24 
23 .59 
21.15 
11.25 
8.32 
8 .18 
5.61 
S.18 
4.26 
2.SS 
2.17 
1. 74 
1.65 
1.04 
1.0J 
0.90 
0.84 
0.28 
0.15 
0 .09 
99.98 
3 4 SO 
34Sl 
OR. FRIDTJOF NANSE:N 
OATE:l3111103 
PROJECT:Wl PROJECT STATlON 12073 
CF.AR TYPE : 8T No: 8 POSITION:Lat N 1108 
s tart stop durat ion Long W 1630 
TIHE :16:26 : 14 1 6:53:39 27 fm.in) Purpoøe code: 
LOO :7440.75 7442 .32 l.58 Areo code 
FDEPTH: 84 '15 GearCond. coda: 
BDEPTH: 84 75 Va li d i ty eodo : 
Towing dir: 90ø Wiro out: 300 tD. Spee d: 35 kn*lO 
Sorted: 100 Kq Totd c:atch: 1410. 38 CATCHIHOUR: J267. 51 
SPECI ES 
Trachurus trecae, juvenile 
Tr ichiurua lepturua 
So.rdina pilehardua 
Arius parkii 
Kerluceiua aenegalensia 
Boop• bocp• 
Priacanthua arena.tua 
Sardinello aurita - Juvonile• 
Loligo vulgaris 
Total 
CATCH /HOUR 
wei ght num.børs 
3 036 . 67 120140 
109 . 00 1849 
90 .84 3113 
16.53 96 
10.69 64 
0. 98 64 
0.98 )1 
0. 98 31 
0 .84 
J267 . Sl 
\ OF TOT. C SAMP 
92.94 
3 .34 
2 .78 
0.51 
0.)) 
O.Ol 
O.Ol 
0.03 
0.03 
100 .02 
3453 
l4S2 
DR. FRIDTJOF NANSDl PROJECT:W3 PROJECT STATION:2074 
OATE:l8111102 OEAR TYPE: PT No: 4 POSITION: Lat N 1719 
s t art •top duration Long W 1619 
TIME :21:55: 15 22:25 : 37 30 (min) PurpoH code: 
LOO :7493.10 7 494 . 90 1.80 Area codo 
FDEPTH: 15 15 GearCond. code: 
BCEPTH: 95 78 Validity codo: 
Towing dir: 90ø Wire out: 110 m Spu&d: 40 kn•lO 
Sort.ed: 4 5 Kg 
SP&c:IES 
Trachuruø treco.o 
Ariuø houdeloti 
Trichiuru• lepturus 
Scombor japonicus 
L4gocopha l u s lagoe-ephalus 
Total 
Total catch: 14S7. 70 CATCH/HOUR: 2915 .40 
CATCHIHOUR 
waight numbors 
2896.00 140696 
16 .20 
2 .24 
O .JO 
0 .06 
2914 .80 
\ OF TOT . C SAHP 
99 .33 
0 .56 
0.08 
0 . 01 
99.98 
3454 
DR. FRI DTJOF NANSEN 
OATE: 14 / l1 / 03 
PROJECT: W3 PROJECT STATION :2075 
CEAR TYPE: PT No: 7 POS ITION : Lat N 1726 
s t a rt s t op d1.1ration Long w 1612 
T IM E : 0 1: 01: 06 0 1 :06:54 6 <min i Purpose code: 
LOG 17518 .47 7518.82 
FCE:PTH: 
BDEPTH: 
10 
24 
10 
24 
Towi ng dir: 2000 
O .3S Are a code : 3 
CearCond. code: 
Validi t y code: 
Wire out: 80 1:1. Speed: 35 kn • 10 
Sorted: 3 6 Kg Total catch: 144 .25 CATC'H/HOUR: 1442.50 
SPECIES CATCH/HOUR \ OF TOT. C SA.HP 
Sardinolla mad e r e n aiø 
Sardi nella aurita 
Chlor oøcorr.brus c hrys u ruø 
Solene dorsa l i s 
Cocopt erus r hon chu G 
Brachydeu terus a ur i tua 
Caronx øenegallus 
Camp09ra.:i::ma 9la ycos 
Trichiurua lepturus 
Engraulia enc r a sicolus 
Galeoidea decad act yluø 
Sphyra ena guach a ncho 
Total 
weight nu:a.ben 
1038 . 40 6520 
23 1 .20 
80 .40 
] 3. 20 
]3. 20 
7 .20 
S.70 
3. 70 
2.90 
2.40 
2.40 
1.80 
144 2 . 50 
1080 
840 
760 
720 
200 
10 
20 
30 
200 
40 
20 
71.99 
16 .03 
5. 57 
2 . 30 
2 .30 
0 .50 
0 . 40 
0 .26 
0.20 
0.11 
0 .17 
0 .12 
100.01 
3456 
3 455 
34 57 
DR. FRIDTJOF NANSEN PROJECT :W3 PROJECT STATION:2076 
DA.TE: 14/11 / 03 CtAR TYPE : PT No: l POSITI ON:Lat N 1729 
s t art ø t oJ) durat ion Long W 1625 
TIME :03:13:08 03:42:06 29 t.Un) Purpose code: 
LOC :7538 .73 7540.58 1.8S Are a cod.e : l 
FOEPTH: 0 GC?arCond. code: 
BDEPTH: 91 lO!i Val.id ity code: 
Tow i ng dit": 2100 Wi r e out: 125 m S pel!d: 39 kn• 10 
Sorted: l<i Kg Total catch: 99 . 11 CA.TCH/HOUR: 205 .06 
SPECIES CATCH/HOUR \ OF TOT . C SAMP 
Trochurus treca e , juvønilo 
Trichiurus lepturuu 
Trøchinotus ova tus 
Sordinella mo.derensis 
Echenois na ucr ates 
Total 
wei ght numbera 
1 47 .41 6869 
28.24 39 
25.55 54 
2 .40 14 
1.45 2 
71.89 
13. 77 
12 .46 
1.17 
0. 71 
205.05 100.00 
34 58 
OR. FRIDTJOF NANSEN PROJECT:W3 PROJECT STATION: 2077 
DA.TE: 14/11/03 CE.AR TYPE : PT No: 6 POSI TION:Lot N 1'739 
s t ort stop du rot ion Long w 1616 
TIME :08: 3 6 :48 09:06:49 J O !min i Purpose codø: 
LOO :7588. SS 7590. 36 l.72 Ar e a code 
FDEPTH: 0 O Cea rCond. cod ø : 
BOEPTH: 59 54 Validity codo : 
Towi ng dir : 900 Wire out : 140 m Speed: 35 kft•lO 
Sorted : Kg 
SPECIES 
Sardinella aur i ta 
Ch loro•cor:ihrus chrysuruø 
Lagocepha l u s l agoccphaluo 
Chlor oscombrus c h ryaurua 
Sordinella mo.derensis 
Tro chinotus ovatus 
Sordo sorda 
Sel e no dorsal i s 
Total 
Total catch: 52. 78 CATC'H /HOUR; 
CATCH/HOUR 
weigh t number• 
65 . 80 314 
12.82 24 
6 . 84 
6. 60 32 
5 . 18 
3 . 66 
2 . 36 
2 . 30 
105 . 56 
32 
24 
2 
24 
\ OF TOT. C 
62 . 33 
12 .14 
6. 48 
6.25 
4 .91 
3 .47 
2 .24 
2 .18 
100.00 
105 . 56 
SAMP 
34 59 
) 4 60 
OR. FRIDTJOF NANSEN PROJECT:W3 PROJECT STATION;2078 
0A.TE : l4 / 11/03 GEAR TYPE: PT No : 6 POSITION:LAt ti 1?37 
s t a rt s top dur a t ion Lono w 1611 
T IKE : 10: 18: 50 10 : 38: 24 20 Cm.in) Purpoa e codo : 
LOO :7597.01 7 598.24 1.22 Area code : J 
FDEPTH : 5 GeorCond. code: 
BDEPTH: 31 30 Validi t y code: 
Towi ng dir: l Oo Wire ou.tt 125 m Speed: 36 kn '" lO 
Sort ed: 64 K9 Tota l catch: 6 12.54 CATCH/HOVR: 1837 . 62 
SP EC I ES 
So.rdinollo maderen s i a 
Brac hydoutorua aurituø 
Chloroøcombrua c hryourus 
Pomadaøy :1 juhølin i 
T r achu ruø t r eca e 
A.loctiø alexand rinua 
Sølone dorøolh 
Hugil ClllJ)halu • 
Iliøho africano. 
Logocep baluø logocepha. lus 
Engr aulio oncro• i colus 
Car:ipograr.:=a glayco• 
Dtuyotis tcal'l30r a t a 
Loligo vul garia 
Total 
CATC'H/HOUR 
woigh t nwnbe r ø 
1149. 00 5970 
238. 50 
109 . 50 
85.20 
60.60 
49 . 80 
Jl . 00 
29. 10 
26.10 
19.20 
lS.90 
12 .60 
'.08 
2 . 04 
1837 . 62 
30 60 
9 30 
2 40 
330 
30 
720 
3 0 
300 
30 
2520 
30 
21 
\ OF TOT. C SAMP 
62.53 
1 2 . 98 
5 .96 
4 .64 
3.30 
2. 71 
1.80 
1.58 
1.42 
1.04 
0 . 87 
0.69 
0.39 
0. 11 
100. 02 
34 61 
OR. FRlOT.JOF NANSEN PROJECT:W3 PROJECT STATI ON:2079 
OATE:l4/ ll /03 GEAR TYPE : BT No: a POS ITION:I.ot N 1749 
start stop duration Long W 1611 
TIME :13:01:38 13:18:21 17 !mini Purpose c odø: l 
LOG :7620.17 
FDEPTH: 35 
7621. 16 0.99 
27 
Area code ~ 3 
CearCond . code: 
BOEPTH: 35 27 Volidity c ode : 
Towing dir: 90ø Wiro out: 170 m. Sp eed: 35 kn"10 
Sorted: 31 Xg Total ca t c h : 332 . U CATCH/HOUR. : 1172. 44 
SP EC I ES 
Brochydeutorus auritus 
Pomodaøya inci:sus 
Ariu• porkii 
Dropane ofricana 
Coleoide• decodactylus 
Oeca ptarua r hon chus 
Chloro1cosr.brua chrysu rua 
Pag ellua bellottii 
Iliøh.o. africana 
Sel ene doraa l i ø 
Potr.ø.de.eya porototi 
Oa oya tis t.\Armorata 
Tr ichiu rus lep turua 
Euc ino1tcetu.ø molanop teruø 
Tra chu rua t r eca e 
Sardinollo mo.derønsis 
Octopua vulg or ia 
Sparuø c a •ruleoøtictun 
Co.q:iogran:ma g laycoø 
Oentex gibbosuø 
Pøeudupon eus pray&nsis 
Penaouø notial iø 
Boop11 boOJ)• 
Eng raulis encra sicolu s 
Dkologogl oasa cunoa t a 
Sardinella e.u ri t a - .Juvcniles 
Total 
CATCH/ HOUR \ OF TOT, C: SA.HP 
weight numbera 
]61. 76 3776 30.86 
206 . 47 1694 17.61 
98 . 82 388 8 . 43 
83.65 
73.06 
52.24 
48.00 
38.82 
37 .06 
) 4 .59 
JO.OD 
24 .00 
24 .oo 
16.35 
12.92 
8.22 
6.21 
5 . 65 
2 . 47 
2 . 12 
1.80 
1.16 
0. 71 
0.18 
0.14 
0.04 
1172. 44 
918 
399 
494 
247 
353 
882 
35 
3 5 
388 
176 
233 
39 
4 
2 1 
4 
35 
21 
35 
35 
32 
7 .13 
6.23 
4 .46 
4 .09 
3.31 
3.16 
2 .95 
2 .56 
2 .os 
2 .os 
1.57 
1.10 
0. 70 
0. Sl 
0. 48 
0.21 
0 . 18 
0.15 
0.10 
0.06 
0.02 
0. 0 1 
100 . 00 
3463 
3462 
OR. FRIDTJOF NANSEN 
DATE: 14/11/0J 
PROJECT:W ) PROJEC'T STATION:20SO 
OEAR TYPE: PT No: 6 POSITION:L4t N 1759 
s tart s top durat ion Long w 1629 
TIME :20:33 : 16 21:03:06 30 lm.inl Pu.rpose code: 
LOO :7678.83 7680.70 1.80 Area code 
FDEPTH: 0 0 GearCond. code: 
BOEPTH: 166 118 Valid i ty code: 
Towing dir : 90ø Wiro out : 125 m. Spood: 35 kn•10 
Sorted: 61 Kg Total c:atch: 102 .89 CATCH/HOUR: 205. 78 
SPECI&S C>.TCH/HOUR \ OF TOT. C SAMP 
Trichiuru:i l€!pturua 
HYCTOPHlOAE 
Trachurus trecae 
Synagr ops microhph 
T r ach.inotus ovatus 
Engraulis encrasic:olus 
Total 
wa ight numbers 
85.20 126 
81.36 40344 
19 . 76 
9 .92 
9 .38 
0.16 
205. 78 
360 
1016 
30 
41.40 
39 .54 
9 .60 
4 .82 
4 .56 
0.08 
100.00 
3464 
DR. FRIDTJOF NANSDI PROJECT :W3 PROJECT STATION: 2081 
DATE: 14/11/03 CEAA. TYPE: PT No: 5 POSITION:L&t N 1159 
a tart stop durat.ion Lcnq w 1611 
TIME :22:47 : 42 23 :09:31 22 lminJ Purpoae code: 1 
LOO :7692.35 7693 . 71 l.JS Area c:ode 
FCEPTH: 10 10 GearCond.code : 
BDEPTH: 61 73 Validity code: 
Tcwinq dir: 2700 Wire cut: 132 m Speed: 38 kn• 10 
Sorted: 63 Kg Tota l catch: 243. 62 CATCH/HOUR: 664.4 2 
SPECIES 
Sardinel la madorons i a 
Trachurus trec:ae 
TrichiurU!: lepturus 
Sardinclla aurita 
t.øgoccphalus lo.gocophalus 
Sepia bcrth elotl 
Selene dor:ialh 
Priacanthus arenatU• 
Engraulis cncradcolue 
Tot al 
CATCH/HOUR 
weight mu':lber s 
490.91 2555 
66.00 
50 . 73 
4.2 . 98 
8. 61 
3 .62 
0.87 
0.22 
0.22 
664.42 
4418 
338 
142 
11 
11 
22 
33 
\ OP TOT. C SAMP 
73.89 
9.9) 
7 .64 
6.47 
l.JO 
0.57 
0.13 
0.03 
0.03 
99 .99 
3465 
34 67 
3466 
DR. FRIDTJOF NANSEN 
DATE: 15/ 11/0l 
PROJECT:W3 PROJEC'T STATI ON:2082 
GEAR TYPE: BT No: 8 POSITI ON:Lat N 1803 
s t art stop duration 
TIHC :01:55:58 02:06 : 20 10 lminl 
LOG :7716.41 7117 .05 0.63 
FDEPTH: IS 18 
Purpoøo code: 1 
Aroa code : ) 
GoarCond .codo : 
Long w 1608 
BDEPTH : 18 18 V11lidity codo: 
T°"'in'J d ir: 180ø Wire out: 100 m Spoed: 35 kn• t o 
Sor t.ed: 75 Kg 
SPECIES 
Sardinella madorensis 
0.Capterus rhonchus 
Brachydouterus aur i tu& 
Poma.da.sy s peroto ti 
Chloro&comhru a cheyourua 
Trichiurus løptun.is 
Sardinolla aurita 
Galeoidas decadac:tylus 
Diplodus puntazzo 
Lagocephal u a lae vigatus 
Ariua porkii 
Engraulis enc r aeicolus 
Pagellu• hellottii 
Sphyraena barr acuda 
Rhizopr ionodon acutus 
Sepia orbignyana 
Il lsha a fr icana 
Ponaous kerathurus 
T rachurus trecao 
Pona eua notial is 
Total 
Total co.tch: 356. 76 CATCH/HOUR: 2140. 56 
CATCH/HOUR 
woigh t nwnbors 
1525 .50 7170 
184 .80 1260 
168. JO 
56. 70 
38. 70 
31.50 
24 . 00 
22 . 20 
18.60 
15 . 60 
1) . 80 
9 . 00 
8.10 
6.42 
5.88 
4 .92 
3. 60 
o. 7 2 
0 . 42 
0.42 
2139 .18 
5790 
210 
420 
150 
210 
240 
30 
30 
60 
1110 
90 
12 
60 
30 
30 
6 
42 
\ OF TOT. C SAHP 
71.27 
8.63 
7 .86 
2 . 65 
1 .81 
1.47 
1.12 
1.04 
0.87 
o. 73 
0 .64 
0 .42 
0.38 
0.30 
0.27 
0.23 
0.17 
0 .OJ 
0.02 
0.02 
99 .93 
3470 
3469 
3468 
DR. FRIDTJOF NANSEN PROJECT:WJ PROJECT STATIOW:2083 
DATE:l5/ll/OJ GEAR TYPE: PT Wo : 1 POSITION:Lat N 1809 
11tart a t.cp dur.a.tion Long w 1632 
TIME : 05:21:56 OS:l6:24 14 (mini Purposo code: 
LOG : 7749.73 
FDEP'nf: 20 
1750 .70 
15 
0. 96 Area codo : J 
Ce arCond. code: 
BDEPTH: 247 200 Validity coda: 
Towing dir: 900 Wiro out : 90 m Speed: 40 kn•lO 
Sort e d: 32 Kg Total c a tch: 
SPECIES 
MYCTOPKIDA.E 
Trichiuruø lopturus 
Trachurua trocae 
Sarda •arda 
Sardi nella maderensi• 
Trachurus t r ecae, juvan.ilo 
E:ngraul i a oncr a11 i colus 
synagropø m..lcrolepis 
Selono dorao.liø . juvonilos 
Total 
31.95 CATCK/HOUR: 136. 93 
CATCH/ HOUR 
woight numbors 
84 . 00 71567 
25.71 86 
15. 17 
6. 69 
J. 34 
1. 71 
0. l? 
0 .09 
0 .04 
136. 92 
43 
17 
111 
17 
17 
13 
\ OF TC11'. C SAHP 
61 .35 
18. 78 
11 . 08 
4 .89 
2.44 
1.25 
0.12 
0.07 
0.0) 
100.01 
PROJECT : WJ PROJECT STATION:2084 DR. FRIDTJOF NANS~ 
DATE: 15/11/03 GEAR TYPE: PT No: 5 POSITION:L&t N 1819 
start 11top duration Long w 1 629 
T™E :09:20:00 09 : 40:07 
LOG :7781.95 7783 .24 
FDEPTH: 0 
20 I min) Purpose codo: 
1. 22 Area codo 
OeorCond. code: 
IIDEPTK : 117 144 Validity code: 
Towing d ir : 2700 Wire out: 130 m Speed: )8 kn•10 
Sorted: Kg 
SPECIES 
Sardinolla maderens i a 
Traehinotu1 ovatus 
Tota l 
Total eatch: 3 .24 CATCK/HOUR: 9. 72 
CA'l'CH/HOUR \ OF TOT. C SAMP 
woight num.børs 
5.46 15 56.17 
4 .26 15 4J.8] 
9. 72 100 . 00 
PROJECT: W3 PROJECT STATlON:2085 OR. FRIDTJOF NANSEN 
DATE : lS/11/0J GEAR TYPE: PT Wo: l POSI TION:Lat N 1828 
s tart stop dura t ion Long W 1619 
TIME : 14:)1 :09 1414 6:32 15 lro.inl Purpose code: 
LOO :7826.24 7827.24 1.00 
FDEPTH1 
BDEPTHi 
15 
39 
15 
39 
Towing dir : lBOo Wiro out: 
Sortod: 82 Kg 
SPECIES 
Sardine lla maderensis 
Scomber joponicua 
S o.:rd inolla aur i t a 
Chl oroscombrue ehrysurua 
Trichiurua l cpturua 
Total 
Total catch: 
Area code 
CioarCond. code : 
Validity code: 
80 tn Speed: 40 kn • 10 
164. 1 4 CATCH /HCUR : 658. 96 
CATCH/HOUR \ OF TOJ'. C SAHP 
weJ.ght nu::tboro 
529. 60 1048 
97 .60 456 
21.68 64 
5.)6 
4 . 72 
658. 96 
24 
8 
80.37 
14 . 81 
3 .29 
0 . 81 
0 . 72 
100.00 
3472 
3471 
DR. FRIDTJOF NANSEN PROJECT: W3 PROJECT STATION:2086 
DATE: 15/11/03 OEAR TYPE: BT No: 8 POSITION':Lat N 1827 
start stop dur•tion Long w 1619 
TIME : 15:13:56 15:38:30 25 fm.in) Purp<lse code : 
LOO :7828 . 71 7830 . 22 1.51 Area code 
FDEPTH: 40 40 CearCond.codo: 
BCEPTH: 40 40 Validity coda : 
Towing din o Wi re out: 170 m Spe ed: 36 kn ~ 10 
S ort: ed: 64 Kg Tot a l c atch : 401 l5 CATCH/HOVR: 963 . 24 
SPECIES CATCH/HOUR \ OF TOT. C SA.HP 
Traehurus trecao 
.Pa9ellus bellottii 
>.riuø park.i.i 
Doeaptorue rhonehus 
Po:cadaa ya inc i s u s 
Lol.igo wlgaris 
Scombe r japonicus 
Dente x ca.nariens.i s 
>.lectia elexandrinus 
SP<!'nJ• eee rul eos tietua 
>.rgyroaomus rcgius 
Cazrpogranma glaycos 
Zeus ta.ber 
Sardinolla aurita - Juvenilea 
Engroul h ener as i co lus 
Aapitriglo ob scura 
Priaeanthus a r e natus 
Boopa boopa 
F iatularia pctimba 
Total 
wøight numbera 
748. 80 19411 
57 .60 634 
41.18 43 
37 .44 130 
17.71 72 
14.66 41 
11.45 24 
7 .63 
7 .20 
4.94 
2.90 
2.69 
1.63 
1.58 
1.44 
1.JO 
1.15 
1.01 
0.91 
963.22 
29 
14 
12 
29 
29 
14 
29 
58 
71. 74 
5 . 98 
4 .28 
J .89 
1.84 
1.52 
1.19 
0 . 79 
o. 75 
0 . 51 
O.JO 
0.28 
0.17 
0 .16 
0 . 15 
0.13 
0 . 12 
0.10 
0 . 09 
99.99 
3474 
3473 
OR. FRIDTJOF' w.NSEN PROJECT:W3 PROJECT STATION:2087 
OATE:l5/ll/03 OEA.R TYPE: PT No: 2 POSITION:Lot N 1829 
star t. s top durat ion Long W 1636 
TIME :11:51 :14 18:21:56 31 (mlnl Purpose code: 
LOO : 7849. 32 
FDEPTH: 167 
BDEPTH: 197 
7851.16 
1J6 
166 
1.82 Area. coda : 3 
Gearcond. codø: 
Valid i ty code: 
Towing dir: 90CD Wi r o out: 510 m Speed: 3 5 )(n•lO 
Sorted : Kg Total eate h : 50 . 24 CATCH/HOUR: g7 . 24 
S PECIES CATCH/ HOUR ' or TOT. c SAMP 
Synagrops microlepis 
Tr1eh i urus lepturus 
Trac:hurus trøc:aø 
HYCTOPHIDAE 
Brama brama 
Todarops i a eblanae 
Il lox c:oindeti i 
Engrauliø encrasieolun 
Se lene doraal i s 
Tota l 
we ight nu:rbera 
46 .16 7Jl6 
Jl . 16 54 
7. 57 23 
6.08 2954 
4 . 70 
2.61 
0.15 
0 . 04 
0 . 02 
98.49 
47 . 47 
32 . 04 
' .18 
6.25 
4 .83 
2 .68 
0 . 15 
0 . 04 
0 .02 
101.26 
3475 
DR, FRJDTJOF NANSEN 
DATE: lS / 11 / 03 
PROJECT: Wl PROJECT STAT!ON:2088 
O&\R TYPE : PT No: 6 POSITION:La t N 1839 
s tart. a top du ration Long W 1634 
TIME :22:15:47 22:43 : 29 2 8 ( ro.in) Purpose c:ode: 
LOO :7882. 6 1 7884.29 1.61 Area code 
FCEPTH: 5 5 Goarcond.code: 
BCEI>TH: 141 99 Val idi ty code : 
Towing dir: 90Q Wi ra out : 140 m Speed: 36 kn•10 
Sorted : 56 Kg Total co.tch: 161.37 CATCH/HOUR: 34 5 . 79 
SPECI ES CATCH/HOUR \ OF TOT. C S>JIP 
Sa r d.inella maderonsis 
Trichiurus lepturua 
Synagrop• m.icr olepi s 
Traehurua t r ccac 
Hugil eapurdi 
HYCTOPHIOAE 
Co.mpoqr arom.a g l aycoø 
Total 
weig ht numbera 
172 . 29 508 49 . 8 3 
132 . 43 
2 6 . 04 
8 . 29 
5.44 
0.84 
0.47 
345. 80 
276 
4918 
244 
4 
341 
2 
J 8 . JO 
'.53 
2 .40 
1.57 
0 . 24 
0 . 14 
100 .01 
3476 
3477 
OR. FR IDTJOF NANS EN 
CATE:l6/ll/03 
PROJECT:WJ PROJECT STATI0~ :2089 
GEAR TYPE: PT No: 1 POSITI ON: Lat N 1839 
a t o.rt stop durat.ion Long W 1621 
TIME :00:18:46 00 :48 : 19 30 lmin ) Purpose c:ode: 
LOO : 1895. 33 7897.20 
FDEPTH: 0 
BOEPTH: 40 JO 
Towing dir : 900 
1.87 Aroa code 
' J 
GearCond. code: 
Valid i ty code: 
Wire out : 120 • Spe ed : 39 kn ~ 10 
Sortod : 107 Kg Total cateh : 1181.31 CATCH/HOUR: 2362 . 62 
SPECIES 
Sardina pilehardus 
Trachuruo trocao 
Seombar japonicuø 
Sardinol lo madorenaia 
Ariua parkii 
Trichiurua lep turu:t 
Sphyroe no guecha.nc:ho 
Engreuli1 e ncroe ic:olu:i 
Log:ocepholua loevigatus 
Boopa boopa 
Sardi n e lla aurito - Juveniles 
Total 
DR. FRIDTJOF NANSEN 
CATCH/ HOUR 
wo.ight numhers 
1717. 10 8426 
421. 90 7436 
100 . 10 280 
82.28 234 
18 . 92 22 
s . 50 22 
J. JO 22 
2.42 
2. 24 
1.98 
0 . 88 
2362. 62 
176 
22 
88 
'\ OF TOT. C SA.HP 
12.68 
18.11 
4 .24 
3 .48 
0 . 80 
0 . 23 
0.14 
0. 10 
0. 09 
0 . 08 
0 .04 
99 .99 
3481 
3478 
3479 
J480 
PROJECT:W3 PROJECT STATION: 2090 
DATE:l6/ll/03 GEAR TYPE: ST No: 8 POSITION:Llllt N 1842 
a tart atop dure.tien Long W 1619 
TIME :02:02:46 02:29:00 26 ( m.inl Purpo11a c:odc: 
LOG :7907. 00 7908 . 62 1 . 60 Areo eode : 3 
FDEPTH: 2 5 20 Oea rCond. code: 
BDEPTH : 25 20 Validity codo: 
Towing dir: UOo Wiro out : 110 m Speed: 37 kn•10 
Sor t.ed : 65 Kq Total catch: 1370 . 41 CATCH/HOUR: 3162 . 48 
SPECIES CATCM/HOOR \ OF TOT. C S>JIP 
Sar dlna pilchardus 
Sardinella tna.derensis 
Sordlnolla aur i t a 
Scomber j aponi cun 
C:hloroac ocrr.brus chrya u rus 
Trichiurua lopturus 
Dec apterua r honchua 
Brochydeutoru• a u r i tus 
Tr a e huru• tre eae 
Pom.adaay a i n c iøus 
Diplodua • argus • 
Rhhoprionodon acutus 
Totol 
wei ght numkK!rS 
2457 . 00 12406 ?7 .69 
302 . 40 
252 . 48 
51.37 
26 . 17 
21.32 
16 .48 
15 . 0 2 
7 . 7 S 
6 .78 
J . 5 5 
2 . 15 
3162 . 47 
961 
74J 
211 
1 45 
48 
ll8 
145 
104 
48 
9. 56 
7 . 98 
1. 62 
0.83 
0.67 
O. S2 
0 . 47 
0. 25 
0.21 
0.11 
0.01 
99 .98 
3464 
3483 
3482 
J48S 
3487 
)48 6 
OR . FRIDTJOF NANSEN PROJECT: W3 PROJ'ECT STATION:2091 
DA.TE : 16/ ll/03 CEAA TYPE: BT No: 8 POSIT ION: La.t N 1859 
stert s top dure t i on Long W 1646 
TIKE : 11 : 37: 23 12:17:0 3 40 (øU nl Purpose code: 
LOO :7981.4 9 7983 . 98 0 .61 Are a code : 3 
FDEPTH: 165 157 Gea rC'ond . code : 
BDEPTH: 165 157 Validity codc: 
Towing dir: 270ø Wire out : 530 ra Speed: 35 kn•lO 
Sort ed: 38 Kg 
SPECIES 
Synagropø m.icrolcph 
He licol enu• daet ylopterus 
Herluceiu • oene-galena is 
Chlor ophthala:ua at l anti cua 
Trac hurue trecae 
Zeu• fal>Gr 
Capro• aper 
Zenop•iø c onchifer 
Po ntinus kuhlii 
Todaropøis oOlanae 
Halacocophalus lae vis 
Parapanaou11 longiros t r i s 
GALA.THEIDA.E 
Total 
To t al catch: 390 . 60 CATCH/HOUR: 
CATCH/HOUR 
weight 
325 . 50 
7 6.20 
72 . 00 
68 . 5!> 
u .5s 
9 . 30 
7 . 9 5 
7 . 65 
] . 00 
2. 55 
l.J5 
0 . 15 
0.15 
585 . 90 
nw:ibcri;; 
46965 
1 575 
J75 
7530 
J5 
15 
7 J5 
60 
30 
15 
30 
JO 
15 
\oFror. c 
55. 56 
13.01 
12 .29 
11. 70 
1.97 
1. 59 
1.36 
1.31 
0. 51 
0 . 44 
0.23 
0.03 
0. 03 
100 . 0J 
585. 90 
S>JIP 
3488 
OR. FRI DTJOF NANSEN 
DATE: Hi/11/0 3 
PROJECT;W) PROJECT STATI ON:20 92 
GEAR TYPE: PT No1 1 POSITION:Lat N 1908 
atart • top duration Long w 1635 
TIME : 16 : 36 : 12 16: 55 : 37 
LOG : 8023. 99 8025. 21 
FOEPTH: 
BOEPTH: 
17 
62 
17 
61 
Towing dir : 165ci 
19 hnin) Purpose code: 1 
1.27 Area code : J 
GearCcnd. codo: 
Va li di ty codo 1 
Wire out: 80 m Speed: 40 kn•lO 
Sorted: Kg Total catch: CATCH/ HOVR: 
SPECIES CATCH/HOUR \ OF TOT. C SAHP 
weight numbcn 
NO C ATCH 0.00 
Total 
PROJECT:W) PROJECT STATIOff:209) DR . FRIDTJOF NANSEN 
DATE: 16111/0) GEAR TYPE: BT No: 8 POSI TI ON:Ut.t N 1907 
stort e t op durAtion Long w 1 635 
TIME :17: 1 9 :24 17:49:09 JO <mini Purpoee codo : 
L.oo : 8026. 62 8028. 34 1. 72 Area code : J 
FDEPTH: 62 63 GearCond.code: 
BDEPTH: 62 63 Valid .ity code: 
Tow.i ng di r : J45ci Wire out: 220 Cl Speed: 35 kn • lO 
Sor tcd: 32 Kg 
$PEC' I ES 
Tr u.churus t recae 
Sardinella a.uri ta 
Pagullu s bellottii 
DGcaptorus rhonchu a 
Scombar japonicu• 
Sphoer oidmi spengleri 
Epinephelus aeneus 
Scorpa e?\4 e longata 
Scorpatma s t ophanica 
Total 
DR. FRIDTJOF NANSEN 
OATE : l6/ll /03 
Total catch : 1303 .01 CATCH/HOUR: 2606 . 02 
CATCH/HOUR \ OF T0T. C SAHP 
wei g ht nwaber a 
2 3 00.00 55840 88.26 34 89 
165 . 60 4240 6. 35 3491 
102.40 720 3 . 93 
16.?8 26 0.64 3490 
13.60 80 0.52 
J .20 160 0.12 
).14 2 0.12 
0 . 98 0.04 
O. J2 0.01 
2 606 . 02 99.99 
PROJECT:W3 PROJECT STATI ON:2094 
CiEAR TYPE: BT No: 8 POSITIOU:Lat N 1920 
a t art stop durat .ion Long w 1642 
TIME :22:31:17 23 : 01 : 23 30 lmin ) Purpose code: 
LOG :8073 .78 8075.35 1 .57 Area code : J 
F"DEPTH: 16 16 CeorCond. code : 
BDEPTH: 16 16 Vo lidity code: 
Towing dir: 320ø Wi r • out: 120 m Speed: 30 kn • lO 
Sortl?d : KQ Total catch : 204. 7a CATCH/HOUR: 209 . 56 
SPEClES CATCH/ HOUR \ OF TOT. C SAMP 
Trachu rus trecoe 
Brochydeuterus aur i tua 
Decaptorus r honchua 
Ponaeus notialis 
Rhizopr i onodon acut u s 
Pomada ays inci•u s 
Pønaeus korathuna• 
Page llus b e llottii 
Ar iuø parkii 
Argyro!lo:&us r e-giua 
Sard i no l b madorens ia 
Oicol09oqloaaa cunea.ta 
Hustelua muatelus 
Galqoidea d ecada ctyl us 
Total 
we ight number s 
57. 20 1072 
4 4 . 08 7112 
.36.24 352 
19. 68 
15. 40 
8.88 
6.16 
4.32 
3.92 
3 . 92 
J. 68 
2.24 
2.00 
1. 76 
209. 48 
1728 
112 
304 
32 
16 
32 
64 
27 .30 
21.03 
11.29 
9.39 
7 . J5 
4 .24 
2.94 
2.06 
1.87 
1.87 
1 . 76 
1.01 
0.95 
0.84 
99 .96 
3492 
349) 
OR. FRIDTJOF NANSEN PROJECT :W3 PROJECT STATI ON: 2095 
DATE:l?/11 /03 GEAR TYPE 1 BT No : 8 POSI T ION:Lo.t N 1925 
s tart stop durat ion Long w 1646 
TIME :23:56: 1 5 00 : 15 : 1 6 19 lmin) Purpoae code: 1 
LOG : 8082 .10 8083 .17 
FDEPTH: 20 
20 
19 
19 
1.06 Ar ea code : 3 
CoarCond. code : 
BDEPTH 1 Volidi t y code : 
Towing dir: 114ø Wire out: 120 m Speed: 35 kn• lO 
sorted: 61 Kg Total catch: 
SPEC'IES 
1'0:114daøy a incisu s 
Pa qolluø bollot tii 
Sard inølla madorenaia 
Caleoides docadactylua 
Decopte ru• rhonchua 
Plectorhinchus mediterraneua 
Rhizoprionodon acutus 
Trachurua treca.e 
Sa rdinella aur ita 
Sparus caerul oostictuo 
Sepia orbignyana 
Oentex canariensia 
Trichiuru• lepturus 
Brachydeute ru.s auritu• 
Ar gyro 1omu1 r egiu s 
PB c udupen eua p rayensia 
Penaeus notialio 
Leptoch.a.rias a m.i thii 
Epinephelu• oeneu9 
Oi plodu& bellotti i 
Aluterua punctata 
CampogrUDO. glaycoa 
Spondylioooma canthoru1 
Peno.eua korathu n.is 
Sea.ru• hoetler i 
Sp hoeroidee aponglori 
Ulnbr ina canarien ai• 
Serro.nus ocriba 
Sparu• aurioa • 
Bo t hua poda ø: afr i canus 
Total 
196.22 CATCH/MOUR. : 6 1 9 .64 
CATCH/HOUR. 
woight numben 
178.11 31SS 
113. 68 947 
64 .23 
43 .17 
37 .52 
29 .84 
19. 58 
16 .48 
15. 63 
11. 37 
10.42 
10. 2) 
8.81 
7 .39 
5.68 
5 .68 
5 . 68 
5 . 59 
4 . 89 
4 .64 
J .82 
3 .32 
2. 56 
2 . 2 1 
2 . 18 
1. 71 
1.11 
1.42 
0 .82 
0 . 6 6 
6 1 9 .63 
1288 
843 
445 
815 
Il 
322 
294 
246 
66 
171 
142 
995 
9 
171 
287 
180 
6 
155 
19 
76 
19 
\ OF TOT. C SAHP 
28 . 74 
18.35 
10 .37 
7 .06 
6.06 
4 .82 
3.16 
2 . 66 
2. 52 
1. 8 3 
1.68 
1.65 
1.42 
1.19 
0.92 
0 . 92 
0 .92 
0.90 
0 . 79 
0. 75 
0.62 
0.54 
0 .41 
0. 36 
0.35 
0.28 
0.28 
0.23 
0 . 13 
0 . 11 
100.02 
3496 
3495 
3494 
3497 
DR. FRIDTJOF NANSEN 
DATE: 17/ll/03 
PROJECT: W3 PROJECT STATION: 2096 
OEAR TYPE: PT No : 3 POSITION": Lat N 1945 
start 
TIME : 06:47 : 39 
LOO : 8146.13 
FDEPTH: 20 
BOEPTH 1 ?O 
stop duro.tion 
07 107123 20 (mini 
8147.38 1.25 
20 
86 
Towing dir: 171co Wire out : 
sor tod : 14 Kg Total catch: 
S PECIES 
Tri chiurus l epturus 
To t al 
Long W 1703 
Purpoeo codo : 
Arøa code 
CearCond. codc: 
Val i dity code: 
90 lD Speed: 38 kn• l O 
14 .os CAT'CH/MOUR: 42 .lS 
CATCH/HOUR \ OF TOT. C SAHP 
wo1ght numben 
4 2. l S 1227 100 .00 
42.lS 100 . 00 
DR. FRIDTJOF NANSEN 
DATE: l7/11/03 
PROJECT: W3 PROJECT STATION: 2091 
CEAR TYPE: ST No : 8 POSITION: Lo. t N 2009 
s tart s t op dur a tion Lono w 1711 
TIME :18:13 : S9 18 : 32 : 48 19 (mini Purpoao codo: 
LOO : 8244. 07 
FDEPTH: 2 1 
8245. 07 0.99 
21 
BDEP'nl : 2 1 21 
Towing dir: 2700 Wire out: 
Sorted: 29 Kg Tota l catch: 
SPECJES 
Tr achurus tre cAe 
Decl.lptorua rhonchu.s 
Pornadasy• i nei ou s 
Br achydeu t e rus aur itus 
Trichi uru1 leptu rus 
Sardinella a.urita 
Argyro•omu• • P. 
Sa.rdinella madørensis 
Ariua heudeloti 
Diplodua øargus 
Pteroscio n poli 
Sciaena wn.bra 
Total 
Area codo 
CoarCond. code: 
Validity code: 
130 m Speed: 32 kn• lO 
232 . 72 CATCH/HOVR: 734 . 91 
CATCH/HOUR \ OF 1'0T. C SA.HP 
woight numbere 
372.6) 6799 
119 . 15 682 
74 . 02 
72 .25 
27 . 28 
23 . 49 
11.94 
10.86 
9 .es 
4 .29 
1.52 
1.01 
134. 89 
328 
682 
960 
303 
51 
51 
25 
25 
25 
25 
50.10 
16 . 29 
10 . 07 
9 . 83 
3.71 
3 . 20 
2.44 
1.48 
1.34 
0 . 58 
0.21 
0 . 14 
99.99 
3498 
DR. FRIDTJOF JllANSDl PROJECT:W3 PROJECT STATION:2098 
DATE : 17 / ll / 03 CEAR TYPE: PT No: 6 POSITION:Lot N 2009 
• tart s top durotion Long W 1734 
TIME :20 : 46 : 10 21: 16 : 09 JO (min) Purpo• • code: 
LOG :8266 . 16 8268.07 1.90 Area coda 1 3 
FDEPTH: 5 5 Ge arCond. cod.o: 
EDEPTH: 77 107 Va lid i ty code: 
Towlng dir: 270a Wire out: DO m Speed: 38 kn•10 
Sortcxl: 3 1 Kg Total catch: 118 .16 CATC'H / HOUR: 236 . 32 
SPECIES CA'TCH/HOUR \ OF TOT. C SAHP 
MYCTOPHIDAE 
Trochurus trocoo 
Engraulia encraa icolus 
synagr ops microlepis 
Scomber japonicuu 
Tdchiuruø l c pturus 
t.agoc epMlua laovioatus 
Tota l 
DR. FR.IOTJOF NANSDI 
Oi\TE:l8 / ll/03 
weight numbe r a 
144 . 00 5400 
55. 60 1400 
11 . 69 948 
10.40 240 
1. 76 42 
5.80 10 
1.08 
236 . 32 
60 . 93 
23 .53 
4 .94 
4 .40 
3 .28 
2 . 45 
0.46 
99 . 99 
3501 
3500 
)499 
PROJECT:W3 PROJECT STAT ION : 2099 
CEAR TYPE: PT No: 6 POSITION:L.at N 2019 
a ta.rt stop durat i on Long w 1136 
TIME :00 101 : 36 00:26:11 25 fm.in) Purpos e eode: 
LOG :8292. 07 8293.63 1 . 53 Area code 
FDEPTH : 5 5 GearCond.codo: 
BDEPTH: 84 74 Validity c ode: 
Towin9 dir: 90Q Wi r e out: 130 rn Spcod: 38 kn• lO 
Sorted: 22 Kg Total catch: 22 08 CATCH/HOUR: 52 . 99 
SPECIES CATCH/ HOUR \ OF 1'01'. C SAHP 
Trachurus trecoe 
Sardinclla U10derensis 
Mugil cephaluø 
MYCTOPHIOAE 
Trichiurus l e ptu rus 
Lagocephalus laovigatus 
synagrops microle pis 
Engraulis cncrasieolus 
Total 
DR. FRI DTJOF NANSEN 
DATE: 18/11/03 
we ight numbere 
15.36 276 28.99 1503 
13. J O 38 25. 10 3502 
10.87 s 20. 51 
6.29 1862 11.97 
6.22 
0.82 
0.07 
0.01 
53 . 00 
10 
2 
11. 74 
1.55 
0.13 
0.13 
100 . 02 
PROJECT :Wl PROJECT STATION:2100 
CEA.R TYPE: BT No: 8 POSITION:I..at N 2018 
a tart s top durotion L.ong W 1707 
TIME :03 : 25:07 03:32:55 8 lm.inl Purpose c odø= 
LOG :8321.41 8321.86 0 .46 Area code 
FOEP'Mi : 20 20 Ceo..rCond.code: 
BDEPTH : 20 20 Validity codo: 
Towing dir: 270ø Wiro out: 120 m Speod: 35 kn• 10 
Sortod: 76 Kg Total cateh: 544 . 32 CATCH/HOUR: 4082.40 
SPECI ES CATCH/HOUR \OFTOT.C SAMP 
So rdinella. mado r e n a i s 
Decapteru• rhonehus 
Diploduø bello tt i i 
Po:nadasys ineisua 
Sardinella aurita 
Paqellus bellottii 
Traehurus trecao 
Spondylioa cma c a.ntharu :s 
Chloros eo:nbruø chrys urus 
Galeoido.a decadactylus 
Penaeus; kerathuN• 
Total 
we ight 
1 597 .00 
184 .20 
135 .60 
49 .80 
37 . 2 0 
30.60 
16.80 
13 . 80 
9 .60 
4 .20 
J .60 
4082. 40 
numbera 
19140 
1515 
1860 
300 
180 
600 
240 
60 
60 
120 
60 
88.11 
4 .Sl 
J.32 
1.22 
0.91 
o. 75 
0.41 
0.34 
0.24 
0 . 10 
0.09 
100 .00 
3505 
3504 
OR. FRIOT\l'OF NANSEN PRo.:JECT:Wl PROJECT STATION: 2101 
DATE118/11/03 C&A.R TYPE: PT No: 6 POSITION': Lat N 2028 
at.art stop duration Long w 1726 
TIME 107 : 14:20 07:44:24 30 lmin) Purpoae codo : 
LOG :9357.49 83 59.18 1.66 Ar ea coda : l 
FDEPTH: lO 10 GcarCond.eodct: 
BDEPTH : 49 46 Validity eode: 
T01o11ng dir: 900 Wire out: 130 m Speed : 33 kn• 10 
Sorted: 18 Kg Total catch : 50.12 CATCH/ HOVR: 100 . 24 
SPECI ES CATCH/HO\IR \OF'f'OT.C SAHP 
Trachu ru• t recaø 
Lagocep ho.luø lagocephalus 
Sardin ella aur i to 
T r ichiuruø lopturus 
Sa.rdine lla aurlta 
Sa.rdina pilchardus 
Total 
wøight numboro 
67 . ao 1920 
25 . 40 100 
2 . 72 8 
1. 08 24 
0 . 12 16 
100 . 24 
67 . 64 
25 . 34 
2. 71 
2. Sl 
1.08 
0. 72 
100.00 
3506 
PROJ ECT:WJ PROJECT STATION:2102 DR, FRIDTJOF NANS EN 
DATE : 18/11/03 CEAR TYPE : BT No: 8 POS I TI ON: !At N 2029 
atart stop durat ion Long W 1740 
TlHE : 10 : 04:12 10:42:59 39 (mini Pu.rpOH eode: l 
LOO : 8379.16 
FOEPTH : 107 
8381. 27 2. 11 
102 
Aroa code : 3 
GcarCond . code: 
BDEPTH: 107 102 Va.lidity codo: 
Towi n9 dir: 17Sø Wire out: 320 m Sp eed: 33 1tn•10 
Sort od: 39 Kg Total eatch: 145 . 95 CATCH/HOUR: 224 . 54 
sPEcn :s CATCH / HOVR \ OF TOT. C SAHP 
Pa rapenaous longlrostris 
Trachurus treca.e 
Chlor ophthalmua a t lo..nticuø 
Helicol cnuø d a ctylopterus 
Tr a churus tra ehuruø 
Zenop~is conchifer 
Zeu:s fabor 
Capros aper 
Syn.aorops microlepia 
Scombar j11ponicuø 
GAI..ATHEIDA& • 
Loligo vulqariø 
501.EIDAE 
serranua oeriba 
To tal 
OR. FRIDTJOF NANSEN' 
weight numbere 
70 . 62 31505 
61. 38 126 
25.62 3554 
24 . 92 4985 
12 . 23 485 
9 . 92 
6 .46 
S.77 
3.69 
3.00 
0.69 
0.46 
0.21 
0.23 
225. 22 
46 
6 
1038 
369 
69 
23 
23 
23 
31.45 
27 .34 
11.41 
11. 1 0 
5 . 45 
4 .42 
2.88 
2.57 
1.64 
1.34 
0 . )1 
0.20 
0. 10 
0 .10 
100 .31 
3507 
3508 
PROJECT:W3 PROJECT STATION:210 l 
DATE: 18/11/0J GEAR TYPE: BT No: 8 POSITION:Lat N 2038 
start s top durat ion Long W 1737 
TIME :14 : 20:35 14:52:26 32 jminl Purpose code: 
LOG :8415.92 
FDEPTH: 95 
8417.62 
91 
BOEPTH: 95 97 
Towino dir: 1800 
1.87 Ar ea code : J 
Geo rCond. co do: 
Va.lidity codo: 
Wire out: 320 m Spood1 35 Ji-.n • l O 
Sortfld: Kg Toto..l catch: CATCH/KOUR: 
SPECIES CATCK/HOUR \OFror. c 
wei ght num.bore 
N O C ATCH o.oo 
Totol 
SAHP 
DR . FRIDTJOF NANSEN PROJECT: W3 PROJECT STATION: 2104 
DATE 118/11/ 03 GEAR TYPE: BT No: 8 POSITION:Lat N 2038 
start a top durat ion Long W 1732 
TIME :16:06:58 16~36:44 30 (mini Pu.rpoao code : 
LOG :8427.92 8429.58 1 . 65 Area code 
FOEPTH: 74 75 GoarCond . codo : 
BDEPTH: ?4 75 Validi ty codo: 
Towing dir: 2700 Wire out: 300 ~ Speed: 3 5 kn•lO 
Sorted: 62 Kg Total catch: 
SPECIES 
Trachun.is trecciio 
Trachurus trachurus 
Sardinella au ri ta - Juve niles 
Jllex coi ndetii 
Penaous not i a lis 
Pagelluø bollottii 
GOBIIDAE 
Capros aper 
Tota l 
OR. FRIDTJOF NANSEN 
62 .24 CATCH/HOUR: 1 24 . 48 
CATC'H/ HOUR 
weight nu:nbe rø 
121. 50 4 300 
2.26 114 
0 .26 6 
0 .20 
0 . 10 
0 . 10 
0 . 04 
0 . 02 
124 . 48 
\ OF TOT. C SAMP 
97 . 61 
1.82 
0.21 
0.16 
0.08 
0.08 
0 . 03 
0 .02 
100.01 
lSlO 
3509 
PROJECT:WJ PROJECT STATION:2105 
DATE : 18/ l l / 03 GEAR TYPE: PT No: l POSITICN: Lat N 2038 
s ta.rt 1 top durat ion Long w 1718 
TlME : 18:35:51 18:43:44 8 (mini Purpoae code : 
LOG : 8446 .46 8446 . 97 0.50 Aroa ccde 
FOEPTH : 25 30 OoarCond.code: 
BOEPTH : 46 47 Validity code: 
TowiwJ d.i r : 2700 Wire out: 110 m Speed: 39 k.n ~ 10 
Sorted.: 35 Kg 
SPECIES 
Trachurua trucae 
Pomada.øya incisus 
Paqcllua be llottii 
Sardina pilehardu a 
Pa g o llus acarne 
Tot0;l catch : 
Sepia oCfic iMliG h ierredda. 
Oecaptorus chonchuø 
Loligo wlgo.ris 
Boops boops 
Total 
DR. FRIDTJOF NANSEN 
519 .90 CATCH/ MOUR: 3899 . 25 
CATC'H/HOUR 
wøight numbers 
2958 . 7 5 111263 
436. SO 450 
274. so 1913 
9S.6l 202S 
Sl. 7S Ill 
48 . 38 113 
20 . 25 113 
12.38 113 
1.13 llJ 
3899 . 27 
\ CF TOT. C SAl'IP 
75.88 
11.19 
7 .04 
2. 45 
1.33 
1.24 
0.52 
0.32 
0 .03 
100.0 0 
3511 
3512 
PROJECT: W3 PROJECT STATION:2106 
DATE: 18/ 11/03 CEA.R TYPE: PT No : 6 POSITION1Lat N 2039 
sta.rt a t op durat ion Long W 111S 
TIME :19:29:00 19 : 33:38 lmin, Purpose code: 
LOO :8451.77 8452.06 0.28 
F'OEPTH: 
BDEPTH: 
10 
42 
10 
42 
Towing dir: 90ø Wi r e out : 
sort ed: 37 Kg 
SPECIES 
Sa rd i na pilehardua 
Octopus wlgaria 
Trachurue trecae 
Decapterus r honchus 
Se pia bertheloti 
Total 
Total catc h: 
Area code 
GearCond . code : 
Val idi ty code : 
120 m Spevd: 35 kJrlO 
112 . 02 CATC'H/HOU'R: 1344 . 24 
CATC'll / HOUR 
we ight nwcbers 
1153. 80 18936 
106 . 56 36 
se . i2 2ss6 
19 .os 72 
6 . 46 72 
1344.24 
\ OF TOT. C SAMP 
85.83 
7 .93 
4 . 34 
1.42 
0 .48 
100 . 00 
3Sl3 
3514. 
DR . FRIDTJOF NANSEN PROJECT:Wl PROJECT STATION:2 107 
OATE: l8/ 11/03 GEAR TYPE: PT No : l POSJ TION: Lat N 2048 
start stop dura tien Long W 1716 
TIME : 22:58:15 23121: 40 23 (mini 
LOG 18483 . 56 8485.10 1.54 
FDEPTH: 18 18 
BDEPTH : 44 44 
Towing dir : 90ø Wire out: 
Sort.od: 79 Kg Total c a tch : 
Purpoøo codo : 
Area. code 
GettirCond . code: 
Validity code : 
90 m Speed: 39 kn•10 
78 . ?8 CATCH/HOUR: 205.Sl 
SPECIES CATCH/ HOUR \ OF TOT. C SAMP 
S0;rdina pilchllrdu s 
Tra.churua trecae 
Sardinalla. madarensl• 
Trichiurua lopturus 
Sardine lla ourita 
O&captorua rhcnchu• 
Sepia bortholoti 
Pagellue bollottii 
Total 
we igh t numbars 
143 . ?4 970 
27. 60 908 
18.00 68 
7 . 83 18 
4 .80 
1.93 
0 .94 
0 .os 
204. 92 
li 
10 
S7 
2l 
69 .94 
13.43 
8. 76 
3.81 
2.34 
0.94 
0 .46 
0 .04 
99. 72 
l S17 
3 5 16 
lSlS 
3518 
DR . F1UDT'JOF NANSEN PROJECT:Wl PROOECT STATION:2108 
DATE : l9/11/03 Gr.AR TYPE: PT No: l POSITION: L.ot N 2048 
atart etop durot i cn Long w 1122 
TIME 100:49:09 0 1 :05 : 28 16 h.Un l Purpoae c od.e: 1 
LOG :8495.31 8496 . 43 1.12 Area c ode 
FDEPTH: 20 18 Gearcond. cod e : 
BDEPTH : 60 60 Validity code: 
Towing dir : 90ø Wire out : 90 m. Speed: 40 kn•lO 
Sorted: 20 Kg Tota.l catch: 20.56 CATCH/HOUR: ?7 .10 
SPECIES CATCH/HOUR \OF TOT. C SAMP 
Trachuruø trecae 
Sardina pilcha.rdus 
Scomber japonicus 
Trichiurus lopturus 
Octopus wlgaris 
Decapterua rhonchua 
Sardinolla aurita - Juveniles 
Pe naeus notiolis 
Loligo vulgaris 
Total 
weight numbera 
46.69 2010 
23 . 36 570 
3 .oo 19 
1. 65 
0 .94 
0 . 60 4 
0 . 38 11 
0 .30 
0.19 11 
7? . 11 
60.56 
30.30 
3 . 89 
2 . 14 
1.22 
0. 18 
0 .49 
0 .39 
0 . 25 
100 .02 
lS20 
lS19 
DR. FRIDTJOF HANSEN PROJE.CT:W3 PROOECT STATION:2109 
Di\TE 119/ 11/03 GE!AR TYPE: PT Ne : 1 POSITION:Lot N 2048 
atart •top dur aticn Lonq W 1725 
TIME :02:05:28 02 :30 : 41 25 In.in} Purpoae code: 
LOG : 8503. 92 8505. 71 1. 78 Area c ode 
FDEPTH: 18 17 GearCond.code: 
BDEPTH: 62 58 Validity codo: 
Towin9 d ir: 90ø Wire out : 80 m Spe ed: 42 kn • lO 
Sort ed: 31 Kg Total catC'h: 62 .91 CATCH / HOVR : 150 . 98 
SPECIES CATCH/HOUR \ OF ror. C SAMP 
Sardina pilchllrclus 
TrAchurua trecae 
Sardinella aurlta 
Laqcceph0;lua laavigatua 
Se pia crbi;nyana 
Sco=ber japcnicua 
Oicologoglca•a cuneata 
Loligo vulgaris 
Arnog l ooøua in:pe rialia 
Tot a l 
weiqht numbers 
107. 52 234? 
40.08 1853 
1. 68 50 
0 . 65 
0 . 50 
0.24 
0.11 
0.12 
0.02 
150.98 
71.21 
26.SS 
1.11 
0. 43 
O.ll 
0.16 
0 . 11 
0 . 08 
0.01 
99.99 
l S2l 
lS22 
lS21 
Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz scientific echosounder was used for abundance estimation during 
the survey, in adition data from the 18 kHz, 120 kHz and 200 kHz transducers where logged 
for possible future multifreqvency target estimation .. The Bergen Echo Integrator system 
(BEi) were logging the echogram raw data from the sounder and used to scrutinize the 
acoustic records, and to allocate integrator data to fish species. All raw data were stored to 
tape, and a backup of the database of scrutinized data, stored. The details of the settings of the 
echosounders were as follows: 
Transceiver 1 menu 
Transceiver 2 menu 
Transducer depth 
Absorption coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SV transducer gain 
TS transducer gain 
Angle sensitivity 
3 dB beamwidth along. 
3 dB beamwidth athw. 
Alongship offset 
Athwardship offset 
Transducer depth 
Absorption coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SV transducer gain 
TS transducer gain 
Angle sensitivity 
3 dB beamwidth along. 
3 dB beamwidth athw. 
Alongship offset 
Athwardship offset 
5.5m 
10 dB/km 
medium (lms) 
wide 
2000 Watt 
-21.0 dB 
27.19 dB 
27.22 dB 
21.9 
6.9° 
6.8° 
-0.01° 
0.03° 
5.5 m 
38 dB/km 
long (lms) 
narrow 
1000 Watt 
-20.6 dB 
25.74 dB 
25.96 dB 
21.0 
7.2° 
7.3° 
-0.07° 
0.22° 
Transceiver 3 menu 
Transducer depth 5.5m 
Absorption coeff. 3 dB/km 
Pulse length short (0.7ms) 
Bandwidth wide 
Max power 2000 Watt 
2-way beam angle -17.2 dB 
SV transducer gain 23.73 dB 
TS transducer gain 23.45 dB 
Angle sensitivity 13.9 
3 dB beamwidth along. 11.1° 
3 dB beamwidth athw. 11.0° 
Alongship offset -0.21° 
Athwardship offset 0.09° 
Transceiver 4 menu 
Transducer depth 5.5m 
Absorption coeff. 53 dB/km 
Pulse length long (0.6ms) 
Bandwidth narrow 
Max power 1000 Watt 
2-way beam angle -20.5 dB 
SV transducer gain 24.08 dB 
TS transducer gain 24.08 dB 
Angle sensitivity 0.0 
3 dB beamwidth along. 0.0° 
3 dB beamwidth athw. 0.0° 
Alongship offset 0.00° 
Athwardship offset 0.00° 
Display menu 
Echogram 1 
Bottom range lOm 
Bottom range start lOm 
TVG 20 log R 
Sv colour min - 65 dB 
TS Colour minimum -65 dB 
Printer- menu 
Range 0-50, 0-100, 
0-150, 0-250 
or 0-500 m 
TVG 20 log R 
Sv colour min -67 dB 
Bottom detection menu 
Minimum leve! -40dB 
Calibration 
A calibration of the 38 kHz transducer was conducted south of Cape Vert - Dakar at the 8 
November. The calibration was successful, and the new integration values will be set after the 
survey ends in Las Palmas in December. No correction was done to the current estimate as 
the SV transducer gain was <0.3 db different from the previous value. 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and ane "Gisund super" bottom 
trawl. For all trawls, the Tyborøn, 7.8m2 (1670 kg) trawl doors were used. 
Annex Ill Pooled length distributions by species and region 
Round sardinella (Sardinella aurita): November 2003 
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Flat sardinella (Sardinella maderensis): Nm.ember 2003 
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Sardine (Sardina pilchardus) : November 2003 
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Cunene horse mackerel (Trachurus trecae): No'Æmber 2003 
1 400.0 
1 200.0 
en 1 000.0 c 
.Q 
I 800.0 
...... 600.0 
Q) 
..0 400.0 E 
::i 
200.0 z 
5 10 15 20 25 30 35 40 45 50 
Length (cm) 
Atlantic horse mackerel (Trachurus trachurus): No\ember 2003 
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False scad (Caranx rhonchus): November 2003 
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Annex IV Estimated number and biomass by length group and sectors 
Round sardinella (Sardinella aurita): November 2003 
Numbers in millions Biomass in tonnes 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
5 5 
6 6 
7 7 
8 8 
9 2.6 2.6 9 21 21 
10 3.7 3.7 10 41 41 
11 3.0 3.0 11 44 44 
12 10.0 10.0 12 188 188 
13 21.0 21.0 13 495 495 
14 81.7 6.4 88.2 14 2 391 189 2 580 
15 161.2 4.0 165.2 15 5 763 144 5 906 
16 306.0 6.2 312.2 16 13196 268 13 464 
17 23.0 1.2 24.3 17 1 185 63 1 248 
18 0.4 0.4 18 22 22 
19 0.2 0.2 19 14 14 
20 4.8 4.8 20 400 400 
21 19.2 19.2 21 1 831 1 831 
22 26.4 26.4 22 2 886 2 886 
23 10.2 10.2 23 1 276 1 276 
24 20.8 20.8 24 2 939 2 939 
25 9.5 9.5 25 1 510 1 510 
26 8.8 8.8 26 1 566 1 566 
27 70.7 70.7 27 14 118 14118 
28 189.1 189.1 28 42 035 42 035 
29 12.6 115.5 128.1 29 3110 28 454 31 564 
30 75.7 75.7 30 20 623 20623 
31 35.5 35.5 31 10 640 10 640 
32 24.9 24.9 32 8 204 8204 
33 21.8 21 .8 33 7 856 7 856 
34 17.2 17.2 34 6 770 6 770 
35 12.6 10.9 23.5 35 5 420 4674 10094 
36 25.2 25.2 36 11 782 11 782 
37 5.6 5.6 37 2 841 2 841 
38 38 
39 12.6 12.6 39 7 466 7 466 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
Total 635.0 725.3 1 360.3 Total 50 312 160 110 210 422 
Flat sardinella (Sardinella maderensis): November 2003 
Numbers in millions Biomass in tonnes 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0.9 0.9 10 10 10 
11 5.0 5.0 11 73 73 
12 12.1 12.1 12 227 227 
13 36.3 36.3 13 857 857 
14 23.0 23.0 14 673 673 
15 68.3 68.3 15 2443 2443 
16 63.7 63.7 16 2749 2749 
17 41.2 41 .2 17 2122 2122 
18 21.5 21.5 18 1 309 1 309 
19 7.0 7.0 19 501 501 
20 9.2 9.2 20 763 763 
21 37.2 37.2 21 3548 3548 
22 3.6 45.7 49.3 22 392 5 000 5 392 
23 3.6 38.1 41.6 23 446 4 742 5 189 
24 34.3 53.1 87.4 24 4838 7 496 12 334 
25 107.5 189.6 297.1 25 17 106 30185 47291 
26 156.1 258.8 414.8 26 27 881 46 231 74 112 
27 150.9 254.8 405.8 27 30133 50 877 81 010 
28 66.5 287.8 354.3 28 14 780 63 957 78 737 
29 17.9 207.2 225.1 29 4 414 51 064 55478 
30 80.2 252.3 332.6 30 21 854 68 730 90 584 
31 127.9 154.9 282.8 31 38 380 46 466 84846 
32 159.2 289.6 448.8 32 52473 95 429 147 902 
33 202.2 246.2 448.4 33 72 986 88 860 161 846 
34 55.8 179.5 235.3 34 21 987 70 760 92 747 
35 103.4 101 .3 204.7 35 44 431 43 491 87922 
36 30.2 37.5 67.8 36 14109 17 524 31 633 
37 10.0 10.0 37 5 072 5072 
38 38 
39 39 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
Total 1 299.3 2 932.0 4 231.4 Total 366 210 711 159 1 077369 
Sardine (Sardina pilchardus): November 2003 
Numbers in millions Biomass in tannes 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
5 5 
6 6 
7 7 
8 8 
9 9 
10 10 
11 11 
12 12 
13 2.2 2.2 13 44 44 
14 59.6 59.6 14 1 491 1 491 
15 188.3 188.3 15 5 751 5 751 
16 341.8 341 .8 16 12 591 12 591 
17 383.5 383.5 17 16 854 16 854 
18 244.5 244.5 18 12 694 12 694 
19 41.6 41.6 19 2 530 2 530 
20 8.0 8.0 20 568 568 
21 21 
22 22 
23 22.0 22.0 23 2 339 2339 
24 87.3 33.6 120.9 24 10 527 4 052 14 579 
25 160.4 286.1 446.6 25 21 811 38 906 60 717 
26 95.7 452.9 548.6 26 14 600 69 117 83 717 
27 12.1 189.3 201.4 27 2 061 32 281 34343 
28 34.4 34.4 28 6 527 6527 
29 29 
30 30 
Total 1 647.0 996.4 2 643.4 Total 103 859 150 884 254 743 
Cunene horse mackerel (Trachurus trecae ): November 2003 
Numbers in millions Biomass in tannes 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
5 5 
6 6 
7 7 
8 8 
9 9 
10 14.2 14.2 10 157 157 
11 8.9 71.0 79.9 11 130 1 037 1 167 
12 265.2 119.7 384.9 12 4973 2245 7 218 
13 1 078.8 187.1 1 266.0 13 25482 4420 29 902 
14 835.2 139.9 975.2 14 24445 4 095 28 540 
15 371.4 84.3 455.7 15 13 276 3 013 16 290 
16 238.4 95.0 333.4 16 10 282 4 096 14 378 
17 188.0 145.8 333.9 17 9673 7 504 17177 
18 134.4 193.1 327.5 18 8 171 11 735 19 905 
19 13.2 164.4 177.7 19 942 11 705 12 647 
20 5.9 95.7 101 .6 20 485 7 914 8 399 
21 14.9 54.7 69.7 21 1 425 5222 6647 
22 34.6 34.6 22 3 788 3 788 
23 4.5 19.9 24.4 23 559 2480 3039 
24 16.8 16.8 24 2 367 2 367 
25 3.7 3.7 25 582 582 
26 5.6 5.6 26 1 001 1 001 
27 4.1 4.1 27 813 813 
28 12.9 12.9 28 2 862 2862 
29 16.0 16.0 29 3 953 3 953 
30 10.9 10.9 30 2 981 2 981 
31 21 .8 21.8 31 6548 6548 
32 33.2 33.2 32 10 956 10 956 
33 37.5 37.5 33 13 547 13 547 
34 3.6 29.0 32.6 34 1 423 11 414 12 837 
35 8.6 8.6 35 3 685 3 685 
36 8.2 8.2 36 3 838 3 838 
37 16.8 16.8 37 8 506 8 506 
38 4.3 4.3 38 2 350 2 350 
39 39 
40 4.3 4.3 40 2736 2 736 
41 8.6 8.6 41 5887 5 887 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
Total 3 162.6 1 661.8 4 824.4 Total 101 265 153 435 254 699 
Atlantic horse mackerel (Trachurus trachurus): November 2003 
Numbers in millions Biomass in tannes 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0.8 0.8 10 9 9 
11 10.9 10.9 11 160 160 
12 10.9 10.9 12 205 205 
13 40.8 40.8 13 963 963 
14 18.7 18.7 14 547 547 
15 8.8 8.8 15 315 315 
16 8.8 8.8 16 380 380 
17 17 
18 0.4 0.4 18 26 26 
19 19 
20 20 
21 4.4 4.4 21 421 421 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
31 31 
32 32 
33 33 
34 34 
35 35 
36 36 
37 37 
38 38 
39 39 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
Total 104.7 104.7 Total 3 028 3 028 

False scad (Caranx rhonchus): November 2003 
Numbers in millions Biomass in tonnes 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
Length C. Blanc- C.Timiris- TOTAL 
cm C.Timiris St. Louis 
5 5 
6 6 
7 7 
8 8 
9 9 
10 10 
11 11 
12 12 
13 20.4 20.4 13 482 482 
14 38.8 38.8 14 1 136 1 136 
15 80.8 80.8 15 2 889 2 889 
16 35.0 35.0 16 1 510 1 510 
17 11 .9 11 .9 17 612 612 
18 5.6 5.6 18 340 340 
19 3.2 3.2 19 230 230 
20 20 
21 1.7 1.7 21 159 159 
22 26.4 26.4 22 2 884 2 884 
23 41 .0 41 .0 23 5 110 5110 
24 55.9 55.9 24 7 885 7 885 
25 59.0 59.0 25 9 386 9 386 
26 49.0 49.0 26 8 750 8 750 
27 24.6 24.6 27 4 904 4 904 
28 27.5 27.5 28 6114 6 114 
29 19.2 19.2 29 4 731 4 731 
30 22.1 22.1 30 6 013 6 013 
31 5.0 5.0 31 1 500 1 500 
32 5.4 5.4 32 1 778 1 778 
33 7.8 7.8 33 2 797 2 797 
34 3.7 3.7 34 1 475 1 475 
35 2.1 2.1 35 897 897 
36 0.6 0.6 36 257 257 
37 1.1 1.1 37 560 560 
38 0.9 0.9 38 511 511 
39 0.8 0.8 39 468 468 
40 0.0 0.0 40 7 7 
41 0.0 0.0 41 7 7 
42 0.0 0.0 42 5 5 
43 0.0 0.0 43 3 3 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
Total 549.4 549.4 Total 73403 73403 
Annex V Regionalestimates, October-December 2003 
Sardine (Sardina pilchardus ), number in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 3,6 3,6 
9 45,5 41, 1 86,6 
10 172,0 31,2 203,2 
11 290,5 102,2 392,6 
12 450,8 462,6 91 3 ,4 
13 1 460,6 890,7 2,2 2 353,4 
14 2180,6 2 360,7 59,6 4 600,9 
15 2 445,9 2 711 ,8 188,3 5 346,0 
16 4 516,3 2 375,9 341,8 7 234,1 
17 3 420,8 1 625,3 383,5 5 429,6 
18 1 308,4 859,2 244,5 2 412,1 
19 735,8 728,5 41,6 1 506,0 
20 472,8 2 186,6 8,0 2 667,5 
21 177,9 11 609,4 11 787,3 
22 77,8 13 139,5 13 217,2 
23 35,6 8 012,3 22,0 8 069,8 
24 11,6 5 634,0 87,3 33,6 5 766,4 
25 1,9 2 861,7 160,4 286,1 3 310,2 
26 443,0 95,7 452,9 991,6 
27 16,3 12,1 189,3 217,7 
28 34,4 34,4 
29 
30 
Total 17 808,3 56 091,9 1 647,0 996,4 76 543,6 
Sardine (Sardina pilchardus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm c. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 18 18 
9 320 289 609 
10 1 633 296 1 929 
11 3623 1 274 4897 
12 7220 7 410 14 629 
13 29 467 17 970 44 47 481 
14 54513 59 013 1 491 115 017 
15 74686 82807 5 751 163 244 
16 166 361 87 518 12 591 266 470 
17 150 332 71 428 16 854 238 614 
18 67930 44 611 12 694 125 235 
19 44 740 44296 2 530 91 565 
20 33400 154 473 568 188 441 
21 14 499 946102 960 601 
22 7262 1227268 1234530 
23 3 787 852 654 2 339 858 780 
24 1 397 679 399 10 527 4052 695 375 
25 262 389 101 21 811 38906 450 080 
26 67 603 14 600 69 117 151 320 
27 2 778 2 061 32 281 37 121 
28 6 527 6527 
29 
30 
Total 661 449 4 736 289 103 859 150 884 5 652 481 
Annex V continued 
Round sardinella (Sardinella aurita ), nurnber in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 7,2 7,2 
8 38 ,8 38,8 
9 2,6 79,4 82,0 
10 3,7 26 ,2 29,9 
11 3,0 4,1 7,1 
12 10,0 1,6 9,0 20,6 
13 21,0 26,9 47,8 
14 81 ,7 6 ,4 50,1 138,3 
15 161 ,2 4 ,0 120,0 285,2 
16 306,0 6 ,2 73,4 385,6 
17 23,0 1,2 28,7 52,9 
18 0,4 14,2 14,6 
19 0,2 1,8 2,0 
20 4 ,8 1,8 6 ,6 
21 19,2 19,2 
22 26,4 26,4 
23 10,2 26,8 37,1 
24 20,8 76,2 97,1 
25 9,5 174,5 184,0 
26 8,8 159,0 167,8 
27 28,8 70,7 106,9 206,4 
28 211, 1 189,1 33,2 433,5 
29 632,2 12,6 115,5 23,8 784,2 
30 81 7,0 75,7 11, 1 903,8 
31 336,0 35,5 1,2 372,7 
32 164,7 24,9 0,6 190,2 
33 216,1 21,8 237,9 
34 21 6,6 17,2 233,7 
35 197,8 12,6 10,9 221 ,3 
36 161 ,0 25,2 186,3 
37 37,1 5,6 42,7 
38 18,0 18,0 
39 14,5 12 ,6 27,1 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 3 050,9 635,0 725,3 157,3 939,2 5 507,8 
Annex V continued 
Round sardinella (Sardinella aurita ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 28 28 
8 224 224 
9 21 640 661 
10 41 285 326 
11 44 58 102 
12 188 30 168 386 
13 495 634 1 130 
14 2 391 189 1 467 4 047 
15 5 763 144 4289 10196 
16 13196 268 3166 16 630 
17 1 185 63 1 474 2 722 
18 22 866 888 
19 14 127 141 
20 400 148 548 
21 1 831 1 831 
22 2 886 2 886 
23 1 276 3 341 4 616 
24 2 939 10 765 13 703 
25 1 510 27 775 29 285 
26 1 566 28403 29 969 
27 5 632 14118 21 341 41 091 
28 45 943 42 035 7 375 95353 
29 152 573 3 110 28454 5 877 190 014 
30 217 888 20623 3 034 241 545 
31 98 730 10 640 357 109 727 
32 53 136 8204 200 61 539 
33 76 365 7 856 84 221 
34 83 590 6 770 90 359 
35 83 176 5 420 4 674 93 270 
36 73 604 11 782 85 386 
37 18 397 2 841 21 237 
38 9 649 9 649 
39 8 410 7 466 15 876 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 927 094 50 312 160 110 1 265 120 808 1259590 
Annex V continued 
Flat sardinella (Sardinella maderensis ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 5,4 5,4 
7 78,8 78,8 
8 244,0 244,0 
9 97,5 97,5 
10 0,9 35,7 36,6 
11 5,0 7,7 12,7 
12 12,1 12, 1 
13 36,3 5 ,6 41,9 
14 23,0 23,0 
15 68,3 68,3 
16 63,7 63,7 
17 41,2 15,6 56,8 
18 21,5 43,7 65,2 
19 7,0 40,0 47,0 
20 9,2 109,8 119,0 
21 6 ,9 37,2 316, 1 360,3 
22 3,6 45,7 675,0 724,3 
23 6,9 3,6 38,1 1 038,5 1 087,1 
24 35,1 34,3 53,1 1,2 939,6 1 063,2 
25 157,9 107,5 189,6 2,4 371,3 828,7 
26 264,3 156,1 258,8 3,7 100,4 783,3 
27 207,5 150,9 254,8 3,2 42,9 659,3 
28 181 ,7 66,5 287,8 1,7 2,4 540,1 
29 129,5 17,9 207,2 0 ,7 5,5 360,8 
30 43,6 80,2 252,3 0 ,3 376,4 
31 22,7 127,9 154,9 305,5 
32 12,8 159,2 289,6 461,6 
33 202,2 246,2 448,4 
34 55,8 179,5 235,3 
35 103,4 101 ,3 204,7 
36 30,2 37,5 67,8 
37 10,0 10,0 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 1 069,1 1 299,3 2 932,0 482,4 3 706,3 9 489,1 
AnnexV continued 
Flat sardinella (Sardinella maderensis ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 14 14 
7 323 323 
8 1 454 1 454 
9 811 811 
10 10 401 41 1 
11 73 113 186 
12 227 227 
13 857 132 989 
14 673 673 
15 2 443 2443 
16 2 749 2 749 
17 2 122 802 2924 
18 1 309 2 654 3 963 
19 501 2 848 3 348 
20 763 9 081 9 844 
21 669 3548 30 163 34380 
22 392 5 000 73 808 79 200 
23 874 446 4 742 129 383 135 445 
24 5 007 4 838 7 496 164 132 650 150 154 
25 25 398 17 106 30 185 393 59 103 132 186 
26 47 717 27 881 46 231 675 17 934 140 437 
27 41 859 30133 50 877 638 8 561 132 069 
28 40 791 14 780 63 957 388 538 120 453 
29 32258 4414 51 064 179 1 349 89265 
30 11 986 21 854 68 730 79 102 650 
31 6 891 38380 46 466 91 737 
32 4275 52473 95429 152 177 
33 72 986 88860 161 846 
34 21 987 70 760 92 747 
35 44 431 43 491 87922 
36 14109 17 524 31 633 
37 5 072 5 072 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 217 727 366 210 711 159 5 632 469 004 1769732 
AnnexV continued 
Anchovy (Engraulis encrasicolus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 0,9 0,9 
6 4,5 4,5 
7 5,6 12,7 18,3 
8 16,4 62,8 79,2 
9 44,2 138,2 182,4 
10 80,4 640,6 721 ,0 
11 97,0 1 073,6 1 170,7 
12 256,3 671,1 927,4 
13 189,5 40,6 230,1 
14 46,6 46,6 
15 25,8 25,8 
16 4,3 4,3 
17 
18 
19 
20 
Total 771,5 2 639,7 3 411 ,2 
Anchovy (Engraulis encrasicolus ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 1 1 
6 7 7 
7 13 29 42 
8 54 208 263 
9 205 640 845 
10 502 4 005 4507 
11 797 8 81 7 9 614 
12 2 703 7 078 9 781 
13 2 518 540 3058 
14 767 767 
15 518 518 
16 103 103 
17 
18 
19 
20 
Total 8189 21 317 29 506 
Annex V continued 
Atlantic horse mackerel (Trachurus trachurus ), numbers in millions 
Lenglh C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 1,6 1,6 
8 
9 
10 0,8 0,8 
11 26,3 10,9 37,3 
12 285,1 10,9 296,1 
13 0 ,2 722,0 40,8 763,0 
14 6,2 642,3 18,7 667 ,2 
15 20,6 451,4 8,8 480,8 
16 51 ,7 172,7 8,8 233,2 
17 57,6 232,2 289,8 
18 19,6 289,8 0,4 309,9 
19 22,8 543,1 565,9 
20 40,1 717,5 757,6 
21 17,0 507,3 4 ,4 528,6 
22 7,0 170,9 178,0 
23 0,4 77,0 77,4 
24 1,0 67,9 68,9 
25 2 ,5 86,2 88,8 
26 0 ,5 85,6 86,1 
27 0 ,7 63,1 63,8 
28 1,5 61, 1 62,6 
29 0 ,5 21,4 22,0 
30 1,0 4,6 5,6 
31 2,9 2,9 
32 
33 
34 0,6 0 ,6 
35 1,2 1,2 
36 1,0 1,0 
37 0,8 0,8 
38 2 ,0 2,0 
39 0,6 0,6 
40 1,1 1, 1 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 0,5 0,5 
Total 260,4 5 230,4 104,7 5 595,5 
AnnexV continued 
Atlantic horse mackerel (Trachurus trachurus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 6 6 
8 
9 
10 9 9 
11 336 160 496 
12 4 678 205 4883 
13 4 14 921 963 15 888 
14 158 16 449 547 17155 
15 645 14 119 315 15 080 
16 1 952 6 516 380 8 848 
17 2 594 10 452 13 046 
18 1 044 15 414 26 16484 
19 1 418 33 827 35245 
20 2 904 51 922 54 826 
21 1 416 42 347 421 44184 
22 674 16 356 17 031 
23 43 8 396 8 439 
24 125 8 390 8 515 
25 352 12 01 1 12 363 
26 79 13 378 13 457 
27 123 11 026 11 149 
28 295 11 877 12172 
29 109 4 626 4 735 
30 241 1 095 1 336 
31 754 754 
32 
33 
34 194 194 
35 455 455 
36 403 403 
37 375 375 
38 946 946 
39 292 292 
40 629 629 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 547 547 
Total 18 023 298 889 3 028 319 940 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), numbers in millions 
Length C. Canlin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C.Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 
9 13,6 13,6 
10 14,2 42,4 56,6 
11 2,8 8,9 71 ,0 44,7 36,9 164,3 
12 129,5 265,2 119,7 82,9 236,4 833,8 
13 349,5 1 078,8 187,1 86,9 465,4 2 167,8 
14 719,7 835,2 139,9 116,7 85,4 1 896,9 
15 2 389,0 371,4 84,3 67,4 7,4 2 919,5 
16 3 006,9 238,4 95,0 69,7 3 410,0 
17 2 223,1 188,0 145,8 39,4 2 596,4 
18 1 387,5 134,4 193,1 39,1 103,9 1 858, 1 
19 1 121, 1 13,2 164,4 58,3 359,1 1 716,1 
20 512,1 5,9 95,7 48,5 226,8 889,0 
21 338,4 14,9 54,7 25,4 103,9 537,5 
22 174,2 34,6 26,6 235,5 
23 83,3 4,5 19,9 11,7 119,4 
24 201,3 16,8 28,2 246,3 
25 135,0 3,7 12,7 151,4 
26 534,3 5,6 3,8 543,7 
27 301,7 4,1 18,7 324,5 
28 235,9 12,9 25,5 274,3 
29 68,1 16,0 20,9 105,0 
30 63,5 10,9 74,5 
31 44,5 21 ,8 66,3 
32 58,2 33,2 91,4 
33 20,4 37,5 57,9 
34 7,4 3,6 29,0 40,0 
35 10,2 8,6 18,8 
36 7,4 8,2 15,7 
37 16,8 16,8 
38 4,3 4,3 
39 
40 4,3 4,3 
41 8,6 8,6 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 14 125,0 3162,6 1 661 ,8 883,3 1 625,4 21 458,0 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 
9 112 112 
10 157 472 629 
11 35 130 1 037 652 539 2 394 
12 2125 4 973 2245 1 555 4433 15 330 
13 7 222 25 482 4420 2 052 10 994 50170 
14 18 430 24 445 4095 3 415 2499 52 884 
15 74 730 13 276 3 013 2 411 264 93 695 
16 113 461 10 282 4 096 3006 130 845 
17 100 080 9 673 7 504 2 028 119 286 
18 73 797 8 171 11 735 2 377 6 318 102 397 
19 69 825 942 11 705 4152 25 561 112 185 
20 37 060 485 7 914 4 014 18 757 68230 
21 28 253 1 425 5222 2425 9 917 47 242 
22 16 667 3 788 2 912 23 367 
23 9 080 559 2480 1 459 13 578 
24 24 865 2 367 3 982 31 214 
25 18 809 582 2 025 21 416 
26 83 520 1 001 678 85199 
27 52 702 813 3 739 57254 
28 45878 2 862 5 665 54404 
29 14 677 3953 5 143 23 773 
30 15139 2 981 18120 
31 11 687 6 548 18 235 
32 16 782 10 956 27 737 
33 6 427 13 547 19 974 
34 2 564 1 423 11 414 15 401 
35 3 831 3685 7 516 
36 3 037 3838 6 875 
37 8 506 8506 
38 2350 2350 
39 
40 2 736 2 736 
41 5 887 5 887 
42 
43 
44 
45 
46 
47 
48 
49 
50 
Total 850 686 101 265 153 435 54 272 79 283 1238940 
Annex V continued 
False scad ( Caranx rhonchus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 
9 
10 
11 
12 
13 20,4 20,4 
14 38,8 38,8 
15 80,8 80,8 
16 35,0 35,0 
17 11,9 11 ,9 
18 5,6 5,6 
19 3,2 3,2 
20 
21 1,7 1,7 
22 26,4 26,4 
23 41 ,0 0,0 41 , 1 
24 55,9 0, 1 56,0 
25 59,0 0,1 59,1 
26 49,0 0,1 49,1 
27 24,6 0,1 24,6 
28 27,5 0,0 27,5 
29 19,2 0,0 19,2 
30 22,1 22,1 
31 5,0 5,0 
32 5,4 5,4 
33 7,8 7,8 
34 3,7 3,7 
35 2,1 2,1 
36 0,6 0,6 
37 1,1 1,1 
38 0,9 0,9 
39 0,8 0,8 
40 0,0 0,0 
41 0,0 0,0 
42 0,0 0,0 
43 0,0 0,0 
44 
45 
46 
47 
48 
49 
50 
Total 549,4 0,4 549,8 
Annex V continued 
False scad ( Caranx rhonchus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 
9 
10 
11 
12 
13 482 482 
14 1 136 1 136 
15 2 889 2 889 
16 1 510 1 510 
17 612 612 
18 340 340 
19 230 230 
20 
21 159 159 
22 2 884 2 884 
23 5 110 4 5115 
24 7 885 14 7 899 
25 9 386 18 9405 
26 8 750 15 8 766 
27 4 904 10 4 914 
28 6114 5 6 120 
29 4 731 1 4 733 
30 6 013 6 013 
31 1 500 1 500 
32 1 778 1 778 
33 2 797 2 797 
34 1 475 1 475 
35 897 897 
36 257 257 
37 560 560 
38 511 511 
39 468 468 
40 7 7 
41 7 7 
42 5 5 
43 3 3 
44 
45 
46 
47 
48 
49 
50 
Total 73 403 69 73 471 
Annex V continued 
Chub mackerel (Scomber japonicus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C.Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 
8 
9 0,7 0,7 
10 0,7 0,7 
11 
12 8,2 16, 1 24,2 
13 64,7 75,7 140,4 
14 266,0 139,2 405,2 
15 646,4 144,7 791,1 
16 662,1 349,1 1 011, 1 
17 541,8 407,3 949,1 
18 343,6 259,7 603,2 
19 89,2 162,6 251,8 
20 32,8 180,9 213,7 
21 55,5 253,2 308,6 
22 83,0 192,0 275,o 
23 51,7 93,3 145,0 
24 42,6 78,7 121,3 
25 39,9 46,9 86,8 
26 51,4 75,3 126,6 
27 61,4 179,8 241,3 
28 87,7 277,7 365,4 
29 38,6 118,2 156,8 
30 34,0 61 ,2 95,2 
31 27,3 23,6 50,9 
32 18, 1 13,3 31,4 
33 15,7 26,2 41,9 
34 6,7 30,7 37,5 
35 12,6 5,7 18,4 
36 2,6 11 ,5 14,1 
37 0,9 19,0 19,9 
38 5,7 5 ,7 
39 0,9 5,6 6,5 
40 
41 1,9 1,9 
42 y 1,9 1,9 
43 1,9 1,9 
44 
45 
46 
47 
48 
49 
50 
Total 3 285,1 3 260,3 6 545,4 
Annex V continued 
Chub mackerel (Scomber japonicus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 
8 
9 5 5 
10 7 7 
11 
12 134 263 397 
13 1 338 1 565 2 902 
14 6 81 2 3 566 10 377 
15 20220 4 526 24 746 
16 24982 13 172 38 154 
17 24 391 18 335 42 726 
18 18 274 13 810 32 083 
19 5 557 10127 15 684 
20 2 371 13 094 15 466 
21 4 632 21 134 25 766 
22 7939 18 373 26 312 
23 5 636 10 169 15 805 
24 5 258 9 726 14 984 
25 5 564 6 530 12 094 
26 8 029 11 767 19 796 
27 10 730 31 418 42148 
28 17 050 54 007 71 056 
29 8 328 25 497 33824 
30 8 102 14 582 22 684 
31 71 61 6 204 13 365 
32 5 216 3 834 9 050 
33 4 957 8 270 13 227 
34 2 324 10 605 12 928 
35 4 742 2 160 6 902 
36 1 048 4 695 5 743 
37 379 8 435 8 814 
38 2 755 2 755 
39 443 2 916 3358 
40 
41 1 150 1 150 
42 1 235 1 235 
43 1 325 1 325 
44 
45 
46 
47 
48 
49 
50 
Total 211 615 335 256 546 872 
